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-tf (SOD) ^&Jfil*©¥»JW#lf U < ftffl©&«#J|fct|£ftT [7 

Uit- □^a-^r— >a> (Pharm. Res. Commun. ) N 
19#, 2871 (1987^) ] „ g=fc, Sf«DD--|MB? (G-CSF) ©tf y 

(j.Biochem.) „ 115# N 814H (199430 ] „ ZCDmiZbTXS^ \£ s 

$i* y ^7°3^ h* ©$|#Gillian R Francis £ C £ ^ T I; £ «) £ ft W 3 [ 7 7 — ^ a 
— x-f*;i/ AM^r^yny- (Pharm. Biotechnol.) % 3^ Stability of Protein 
Pharmaceuticals, Part B s 235K (1992^) N Plenum Press^ New York] 0 £S 

y ^7-^ k y i/ > v y n -fr-emm? z -oxm £ ft -5 

mmtvz&s H&imtfi-Mizziib i&mmm^ im, 208M (199830 ] % * 

3^o.->r— J/3>X (Biochem. Biophys. Res. Commun. : BBRC) N 122^ 845H 

(198430 ] m<b%\i?nT^z>o 

-£> ^75 L K^fiK^^yz;i/^i/>7*yn-;i/i:o^^tcov%-rfes 
#S^{i*^yr;i/^b>yyzi~;i/©^^*;i/7K>^0Sttacx^;K h 
*s *— k Jgflj$/7'*;w *;i/^;i/^ :t^^;i/^#£^AL-c#y 

'J— (BioconjugateChem.) N 6^ 150H (199530 ] „ £ft£© 
&ffi©*lCi± N y ^75=" h'©#^©T ^ >?&&S£4#JlttK:# 'J x*l, 

>?y3-;i/fcSr£U ^^F*fc{a:Sag©^«j?SttSft3&:to1"CJlii*^ 

yx^l/>yyD-;HW»©«i:UTfc ^ft^^VjfcfflH^ (Growth 
Hormone-Releasing Factor) ©#;i//J^>5fc$g{3 7 )VU J */ >©7^— tf-— UT 

sny^u>^yn-;i/Sje^ufcfti[*;^-^ ^r^-h* y-y--x(j. 

Peptide Res.) N 49^ N 527M (199730 ] s <t >*-D>f * > - 2©3&fc3t£^fi 

2 



WO 02/060978 

t 



PCT/JP02/00709 



^LtcM [^Htf^;D^- ( BIO/TECHNOLOGY) n 8# s 3431 (199030 ] 

husBaK y 7;i/^r b > y □ -Mi^tfe* u ^7*?- K©^ < (is mmMM y 7 
1/ > ^ U 3 & * § £ «fc t> f# £ ftS ifis MfS&<Dih¥®Mft U ^ 7*?- 

i:#&£>tiW3# [if • S^v— #7* njjruvtDV *r*zY*)— (J. 

Biol.Chem,) N 263#, 150641 (1988^) ] N M < "T & JiilStt* U ^ 

U - (J. Biol. Chem.) % 272^ 23121 (1997^) ] o 

•zzztizz-o xfr?m<D*. § v^aj in t <t 5 i: -r a wi**»ff t>n-c n a „ 
$/ r 7 ;u u fe 2 #SiM©* V b > y 3 -;i/R#*#*n e> ftT ^ *> (W 

H¥3-72469s #H¥3-95200) . £©*§£•, ¥±S#dP*5,000©p< h >J ^ 1/ 

>^y 3-;w*s*uffl$ntv>s*s > £©<b#Rrctt h y 7$>>3*dj*©#tt#fiijg;- 
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;b fcjt« trfgv^^sstt®^^^ u ^7*^ *>ft & c: t&mm 

#H££#fc0!l (W096/21469s US5,643,575) ^fc&kftW&o 

&±<DM \Zm$tiZ> XolzftV T)l* 1/>^U3 2 
©fli£tttt»J 6 ftW 3*J^±^ft^^fe«ii©^tlMji^flT V>& V> 0 
US 5,643,575 {3 «±**tt7f *JftJKtt©jj? U V-£3#l!£ t fc-fb^W^lg^ ft 

fir £> w** £ tix & e> t\ 3&mfo&®<D&titc%}%iz Mbz&ffib *m%bm ft x 
<tb^ffi;«ftfc'fb^0^u^7*^h*^«>e>ftT^<5o ^fes 

£ft, fl^fiM X©Jt7C^^^ftfc^g^«<^-^fg^J A S^^^^ T 

IBM 

it*$-& y u > ^ y □ -;i/^&£-r zftmMwb^mm 
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* v y y y □ -;i/$f -e » u i: ^ h s 3#im± ©#i&m # y t* ;v * b > y y □ 
-MiKP^SrStt^y^T-^Ht^v^T^ M:iiStt£«&b;fe£3u 

us & 3 i>t42#«s»# y Tiv* \s>tfvn -im-zwffiztifz&mm&x y ^7* 

±£*lSiIi:&Jiaibfc:o 

-r&*>*>> *»Wtt3*ijU:0i*jK3j?y7';i/*i/>yy3-;vjSAs|g^u * 

1/ >?y n -;Hg N ^atsffi* y ^73- k £ fcfci^oif^ffc©^* y 7- 1/ 
>7*y n-)\,mmfr, &j;«*y 7*;i/*b>^y u-;i/W^^-rsg^s 

irtrffigfc b < &7s^— y— ^^UTm^tifc^fifp* y ^7*^ Ks 

^{^^y^T-^K^w^sg^sv^am^jtzin-^o 

aSM&m#&<& vx v> hit, \,^tez>frtmx y v yy y 

ti^o $f*b<»i*il^yT;b^i^>7*y=»-;i/»3M±^u fro, *y 

* y T)\s* v y y y =1 ~)vm, $ h \zn £ b < y tk* u y 7* y □ 

M#3#~4#?ii*£-U fro, *y^7"5 L h-4'©Z^7^{i!j^ N*«7USife 
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s> & a v > ttss jiStt's # -r a qrtg & n « v ^ & a & © * s$ $ ft 

So 

*#W©#ttS#y T;v^i/>^yn-;i/^J:bT^^ b<& N a (i) 

(RMvin-X 1 ) m L(X 2 -X 3 -R 2 ) q (I) 
M«OCH 2 CH 2 , OCH 2 CH2CH 2 , OCH(CH 3 )CH 2 , (OCH 2 CH 2 ) r -(OCH 2 CH 2 CH 2 ) 5 > 

mtt3fiLt©S8ft£mU 
q&l~3©ggfc£aiU 

X 1 ^^ O, S N 7;i/*l/> N (OCH 2 )u (^*s tattl~8©fi»**-r).s (CH 2 )«,0 

tb^HulBtahl^ft-e^s) > nr 3 R 3 ^7jc^Jl^*fc{iffiMT;i/^;i/ 

S^-T) s R 4 -NH-q=0)-R 5 [5$*, R 4 (±^ N l/>£fcfctO (CH 2 ) tc (5*^ 

tcttlalBtafc|^g|-e*5) R 5 »fS^ T;i/^l/>^fe{iOR 5a (s$* N R 5a & 

«f^*fc«47^/^i/>*«'r) s r 6 -c(=o)-nh-r 7 . [ ^ 4 1 n R 6 Bf8£ N 
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^>£fci£(CH 2 ), d o (5*,$, tdimmtatmm-z&z) &&ti , R 8 -q=o>o 
s-o^oR^-xHt^n^nm-x^m^ t v>t & £ <u x 2 -x 3 -r 2 # 2 £ & & 3 

T*3!£*i3>fbi^ [j&TFx 5£ (1) T*^^ti^^ti^b-&t) (1) £Sf 
5$ (1) :fc^T, MT;i/^r^^J:rjffiiiT;v^y ^v®«7 

P^;K V7*Dtf;K n-^;k V^;K sec-^;K tert-7>;k ^>^;k 

X -fV^l/X sec-y^-l/> N tert-y^l/> N ^>^lx> N ^t^^l/X ^ 

5& (I) (C&lATs M&OCH 2 CH 2n OCH 2 CH 2 CH 2N OCH(CH 3 )CH 2> 
(OCH 2 CH 2 ) r -(OCH 2 CH 2 CH 2 ) 5 rfc J:rjf s ^|^-t fe&M&o fi^©iE©^ 

jS&WstmmX&Z) (OCHzCHzHOCH^CHz), r&itfsji^ft 

£ U < &100~1,000T* £ % o 

M a x ft£ tizx y 7;i/^r 1/ > ^ y □ -«^©¥i9^*{i N $ji,oqo~ 

1,000,OOOW^L<> 5,000~100,(XX)#££K:#3;U^ M n *S-(OCH 2 CH 2 ) n -T-$)§ 
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30,000J^T^ t> *U£ ffl© © & ffl V> S £ # T* § 3 o 00 TO#?m#2,000. 
5,000^ 10,000 N 12,000 N 20,000l|©^ J * b 3r^#l) ^1/ ^-^tfiflJ/S"? 

5$ (I) fcfc^Ts mfc*3J£U:0fi8&& Us *?£b<fc*3~4-?&3o 

^ (i) x&ZMfrmm-xv r^i/v^y =3-;i/M©^M{±s 5oo~i,ooo,ooo 
©$&HJ3&&;r*;##3;U^ 

WiT^-n^ij)^-)^ fi^r;i/^;i/*;wt^^;K ig^r;!/^;^!/;^^ ;u 
jr^^mif?.n5o {gMT;i/*y-Y;i/^^ri/ N My;v*y-r)i/z^ {£& 

%&^o Lhbxit, m?L&-ttv*-)ms 7fsVZ)ix>mmxs ^#i,ooowt 

bT&s D,L-v;vbr h— ;k 'J**— A x y y b -;k ^>#:c 

U^nU h— ;k bUi'V (Tricine N N-[Tris (hydroxymethyl) methyljglycine) N 4 J 

P b — ;k n 3, 4,5— but b*n^S/^>\/'f vVTi/ y b* 
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(3,4,5-Trihydroxybenzoic acid, Gallic acid) , 2, 4, 6- h> U t Y D =H"< W-f V >7 T 
i/V h\ 3,4,5- h >J t KD^r^>X7;i/rt 1V**K (Quinicacid) , 
it (Shikimicacid) s M>* (th'D^^l/) 7 ^ ^ ^ # >^©ffi#^fb£-$J 

* <D±fam&ft.m&$> tr e>*u # u #;u* >i©iwj t lt a, 1, 4, 5, 

Li: bT0 * b^Si: lias YVi/>frb*m& : ?4m&jL&m\t£& 
JK^ 4 ffijjLt § Rfc^ fclfefe i r>*y;v 3 £ 4 ffi£Lh teas 

ft^m, ^b^ttffi ^4j|g (1992^) N %m&m~v s %ms mmT-j- 

7 -i> tf—fi-'yt i/y-\Li/7i ( PROTECTIVE GROUPS IN 

ORGANIC SYNTHESIS) > S>3> — T> h* i7->X -f>n — 

^Wr^F (JOHN WILEY & SONS, INC.) (1991^) <ff ] 0 

±iBT^J^bteWos/^n^^^>M(is 0>J;LJ;£*1t£> [*W»fb^ 3g6« N 

183M (1958^) s ^te{iG.E.McCaslandi:E.CUdeHorswin iVr-j- 

)]/ -fr? trz.fj)l/ VlM^-f (Journal of American Chemical 

Society) , 76#, 2373 If (195430 ] O^HtotMtSilfc^SS, 

tt^iis £BMb3*ftg Sg4|R N 19-23H (1992^) N *^^i~v, 0 
a (1) R 2 (i^U^7-^h**©T^7^fflij^ N*sgT^y*^te(ic 
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Wb£;W?-;w Any><b«7;i/3r;w <f VS'T':*— K -f vttt/7j— K 
7#;w * h*^-^^*;V7jt-;K ^^'jJ^M^K g& 

r y -;i/^^> * * it* r y ;w 7 h © 7 y t 
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mh&m*<D&m&'gm&*$> DMlfrG^ [protective groups in 

ORGANIC SYNTHESIS, ^2Ji£, JOHN WILEY & SONS, INC. (199130 ^] "CftR 

£ £> £ fcfc&gfccfc b bxmm b t J: iv, £ e, t * y u > ^ y □ -;HSt 
* fc&x 3 £^ UTlufBR 2 S#A1--S c i: fct? § So 

BBfiki rx 1 *^ o, z;i/*i^> s o(CHi> B Sfett(CH2) 0 ,OT?ft5fl3-&ti©8ai 
<K&® (I) ©5*>s x 1 *^ a T)V*u>, oiCK)* tfktmtm 

U ^>fffl®3»l«ifetil| Us i~3O^;i/O 7 J<0ffci^hU^A N 
fcfe t < ii h i/;Wb^^3^;m±ip^.Ts -20~i5o°c^m#^~ioB^^^^ts 

n 
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T&x 0IJ*J£^^1'>:> > 7'5. >x h7fti (ethylenediaminetetraaceticacid) N 1,2,4,5- 
^>-if >t- hyftfrtfyM (1,2,4,5-benzenetetracarboxylicacid) N y - % )]/?$3ri/t? 
)V# * >M (y - carboxyglutamc acid) &SUi*l*# U >8*&aH&©# 
[H#4b^£fl> gUMbmtffi Sg4JSU 19~21# (1992^) , &#] (3 

ft o T & Mtg8<J t? S 7c 1" 3 d 2: {3 J: o t » 6 ft § * U * - ) u & ^ & if & ft 
* D *-;i/JfiffJ ©7jc^S©@a@MftT* i fe<fc<s gACTOja: 

PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, ^2)& N JOHN WILEY & SONS, 

inc. (1991^) m\z.mm(oi5mz^-tm^\z$m. $>z^i±mmmbLxfr<os 

ZaUpsky©« [;^5T3>y^-h * * |> y _ (Bioconjugate Chem. ) s 6 

«k 150M (1995^) ] mizmwZhtz&mv^mTzmmtzm&t&ztifi'cgZo 

LTtt^S£tfr#J9-Tf&ft« (*?£b<ii, Mw/Mn*n.mT) 

* fct±*ftELh0#teffisl« u u >y u 3-;M£i£#ii£gsa3)fc c-ce^©M 
gfclfSL llUs &©*^y:/Cffiv^;:£:#T-£So i- -coifed <fb 
&® (la) (DHs R 2 * s *K*T?fe<5'fb'&«5-(laj) ©^ < Ofrtftf^ft-So 

ffi-rse:^i;<j;o-c*)@ ft ©3#ii^±©#ra# U7;^vvt*V3 -;HS£1S 
§£-f3£^#T-£3o £©m-£\ 3^;i/ffiSw±©^UT;i/^u>^yn-;i/^A 
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5 ymvMM Wt§lSf;i«l u i*;i/©# u 1/ > ^ y 3 -;i/£a 
D i~30^ ;i/©7R^b^- b y £ A^ MMiSs 7j«b± HJ «> a, h U 

luwb&gm, mmih^mm, mms 19m (1992^) N %mi vxmzti 

Kfb* h U t?h, h >j^;i/7 > * x * y t?hi-y^ l/>^©j|^&Jgg©#£Ts 
D i^;i/ffi|0Any>ft h ^>;i/^ioxTs -20~i50°CT'iH#IS~i& 

ft 6 ftfc3#tg&±©#ili$M# »J 771/* y □ — ^JRS^WB^ft * 

tz&mma&m^ R 2 %mxt % • r 2 j: itit * y i/ > y y 3 -^mra* 

fe^OAD^Wbti* b<& h^Mb^^^y^-— *y/\5^ Fjs*fctt 
*y h^i/gui^rbfc^ #y*-;i/» N sKy^^^f K«*fe«±^y hs/^jifc 
^bwawt&gs-ecssj&imi- a*\ *s^tt*6^b«>st<yd--;j/jficjg 

*©i«W±©7jc^ N £fettffl0£flHfc£*£&ftflK?Mbfc& tiffin 

H*©#iS"C3a d ©*K3k a n y > g- fcj± 1* s/;vasa^K:sK y tvi/* u >^ y 3 
-;i/»A* fc&^©AD>f wbtifc b < it h :wWbtj§2§Au 3*tt±©2K y T)i 
* u > if y 3 b &<b^» U b fe W£££ * © * £ 

fSo 5ff u 7;v*b >^y 3-/i/^aifctt*©Aoy>tfi%* b < » h ewwbti 
%m&TZM, *b<H;je^Lfe«t:^y*-;HRx #yA7-f MBSfcttffy h 
^;vmJc#s-rsWti*^bT«vzK^S©fl&K:s #;i/**>x 7^ a ad<fx 
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Wi&s ^>P)K tert-^k T^)K ^yVMZ-S/jjfyiS-)^ tert-^;i/ 
**\>k tert-y^;K 9-7;i/^l/^;i/p(^;K ^ h^>:n h+^^k 

2,2,2- h u 7 ddx^k 2-( h u ^ u ^v^-r ;k t u ;k - 
*-;k '^^>^;i/T-fe^-;K i,3-P**y--)vm-tfi&tf<otiZ> [protective 

GROUPS IN ORGANIC SYNTHESIS. MlWis JOHN WILEY & SONS, INC.(1991^) ] 0 

hiy)m<DMi^mtL-Cl±s ^KWts ^r^s 3,4,5- h V h h* nap^W'f 9 
4h&&) (i) ©5*k L^t?fb^t){3iffc^fl^R 2 ^^AtT^&ti.|.<b^ti 

m^m i - i 

ih&QS (la) ©$fc x R 2 #r*j;i/#^>T*&35£ (Iaa) 
(R^Mn-X^^X^X'-COOH), (Iaa) 1 

(S^K X la fcif§-g-, O, T 0(CH 2 ) b £fc&(CH 2 ) lb O£«U R\ U M N n, 
nu q N x z ^J;^x 3 a^n^tiOTJ:MT*feS) "Z&gfl&fii&to^ 
R 2 #ft;w\*^ 3^ (iab) 

(R 1 -M„-X u ) m L(X 2 -X 3 -CONH2), (lab) 
(S^ R\ L. M N n N m> q N X*\ X^cfc^X^^tl^tlBUlB^l^^^fe^) 1? 
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R 2 ^>7/fS^ (lac) 
(R 1 -M.-X u )„L(3C z -X?-CN) q (lac) 

(Iaa) s <b-£t! (lab) %&V<b&to (lac) &s * «J *-)m*m^T, 

{aiiKMlctotil^^M (ia) ©?*>s R^ttTk^S^-rs-fb 
£t) (iaj) t^tfK/iS^ti^fcJiili^b^tJ^Tks mb^i/>s Mi/x>, t- 

h 7 1 h- d ? ? ym<D^ taWk^s mmms. tz &i<-2o%©iMs#£Ts i~3o^ 

■frftMOTZ x ) )Vm^ 7$ D )\>7 5. Fs y ;t,g^ -20~150'CT- 1 m 

MM*HI»£tf£*T»S Mi:tT(i N *«fb*y«>A % *ttft; 

* h y -> As h u t>mitmt>i\%o ^fcs fls^m (iaa) mmm 

Jfi*l-C»6K*fl3^4h (Iaj) 

>^®a^&«SJifcig»Sfett«iaB U i~50^e;i/©7j<^<b^ h y ^ a x itfbM£&s 

*SMb^hU«>A^ h Ux^l/7s >^©$i^fcii»©#;£Ts 1~50^7I4@^© 

rnvrmzztb-egZe $t>\z s (i aa ) &s mtimm^i-cm^Mb- 

£*J (Iaj) §N,N^^f^A7^ h\ ^^^;i/^;i/*^r^Ks h*x> x 
7 1 K D75>*©a[Sft«HIEt«!l*feB:H* U i~50*;u©7j<JiHb^ h U £ 
As Iftm *Kfb^- b V <i/As h 'J *?)V7 K >m<Dm%M&<D#&T, 1 
-50^;!/©^ ^ K p.- h D 7 x DD*W-h, 

t«u ^©^s 7-7s;ii, ^y-»s iff-77=>*©7^isfctt 

^fcs 1 -C»e>n^b^% (iaj) §«WBH»©«g|#iT, «3 7\^ s 

^^^^^©^TkfetS/i&^^SCillC^^T^fb-a^l (Iaa) SlltS 

£fcs (iaa) fis ^jx.{^ij7N7-f mzm^xmrnmuz'tt-DT, 
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m (ia) ©dt)R 2 AV\n/f>«^;i/^;i/r-fe5fb^ (iai) £gjgbfc^ t 
fctiHB U i~50^;i/©7k^b^ h y t> As KibEik h V t> A. h y x 

^;i/T^>^CD5i^«C^*0#ftTs 4bl^$J (Iai) imfis -20-150°C^mH~ 
£££s {b-£tl (Iaa) B\ «^«taiBJKy L<t4#UA7>f HWO- 

<s»#*^tf«»"e*jft u ^ h*m^Tmm& i t-^ bfc£&T*# y *-;mk% 

L < tt* U -f K JR©a D ©3ffl jf tt±©*&2S£ & a d y > y ]✓ 
> ^y □ -;|/£a£ fctttcnny Xb« U < t± h S/JUfttomtZ £ £ T-W 

> if U n - ;v3Sa£ feli?OAny >f b#i % b < » h Wb § # U • j 

flj^-tJ (la) ©?t>s R 2 #7^y?&§5£ (lad) 
(R 1 -M«-X u )jL(X a -X 3 -NH2), (lad) 

(jS^k r\ u Ms ns ms qx x\ x 2 &&vx 3 i±%h?hMmtmm-z$>%) X 

«$*i*fls^tttt N fl|*.ttSl£ttl - 1-Cf»6ft*fli£#l (lac) tjaSJSciSTDffl* 
fcti*, STDSJkbTtts Tk^bU^^A^I/^-^As.TK^b^e? 

m^hU^As ^z^2k^b^«7^^h u»7As zk^w&tf&ns. 
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£tz, 4t&® (lad) its (Iai) *fc|±<b^» 

(Iai) *©AD^>^AH^;i/*T-fi^$nfc^tl^5^S~JifJSCD3i^l/ 

SHKfcl- lT-^Ufc0i:|5l^tZ, (lad) » N «9i«fl3^ft 

(Iaj) |N,N-^^f;i/*jl/A7^ h\ ¥*3-))/7>)),**ci/Y, h^x> % f h7t 

^-;i/^-r ^^J-^motsmmt, -2o~ioo°c-??i^K~ioB^sjiS^^T?s 
dad) (i, mzimmii'eTjkvttmzmb, tb^^vm 

*'J7^i/>^ij3 -;i/»A* fettle© a ny>ftfti u < (i h ^;Wbtj£3ffl 

ft-S-t) (la) * H^fesk (Iae) 



O 




S£ft3fli£-tli£> 0O*iiOskar Keller £>©#& [^V^^* 3r ' ft 7^ 
(Helv. Chim. Acta) s 58^ 531H (1975^) ] £ fc&Timothy P. Kogan£>©7j& O 
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I 

y*LT>{V>? U\=l->t— i/s> (Synthetic Commun. ) N 22# N 2417H (1992^) ] 

\zm\ tt&to dad) tN-z;i/=i^S/*;v^-;vvu-f * * t&nmiRgbkmi- 

*b£t» dae) & N mzitmmki-zwvtzjimzmb, $>t>ipbtbL%m 

-fb^-tl (lad) N 4b-£ti (Iae) :te«fcV*ii,f>©£fi!&r|»H#B\ liufB£|i»z>£& 

«a»i-3 

(la) R 2 ***^^*^ (laf) 

(R^-X^I^-X'-q^H), (laf) 

mximmmix-m^fi^ib^m o a ) ©?t>R 2 i:bTt hd 

*is*?)l>*%irz>4h&®) (lag) *«[^J5:Kfl3^tJBWh-raii: , c*6*i*..Mfti 

h*^#&(:f*>ft3„ <b^ (Iaa) MIBilTOfCii^&jiTC^MTCl-Si 

«Atf«jKSi-e» e>*i3<b£4& (iaj) N ih^m (id) tfcfcwb-s-ti 

(iai) *o^n h^^gm^nfc-fb^^T^ 
•fe * -;H$3£*§<££ # s r-fe * »irf -S £ i: {3 «k o r « * ;b 
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<fb£$> (iaf) » N 0ii«»3fi«lt?^Ufe*«KS(lb N frbfrbtbLZB 

fb&tl (M) ^iv^cWHfrttx MKh^©^-CJKUT;i/^l/>^U 
3 j& *> © h L T#JS«L § £ h #1? £ § 0 

K3KS1-4 

(la) ©5t>s R 2 *VNn^Wb*;i/^r:;i/T*^^S; (Iah) 
(R^Mn-X^LCX^^OJ-Z 1 ), (Iah) 

(5$tK z l tt;\ny>SSU R\ U n N m, q N X*\ X 2 & &&&tt*Mtl 

mmtmm'e&z) ti^^sM^ «dit«R a *»3b < n/^^-e**ft^ft (iaa) 

0~150°Ct:l~24B$^iPfi-rS C cfc otH £*l£o 

AD^Wb*;i/^-;vc^3^5^n^>{ituiBAoy>i:^T?^So 
Hfitt 1 - 5 

(la) ©3^ R a A J /Nny>fl3<£jR7 , ;i/^;i/-e*«S (Iai) 

(R^Mn-X^I^X^-Z 2 ),, (Iai) 

ih&m (Iaj) %^U>f>ih?-X-)V&tz&J)n/f>{h3 L Jt=-)lt Hl/iX 
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2> o 

ih&tll (Iai) mtf«»m^#£ftSfli£«l (Iaj) £fc{±R 2 #7* 

j-£Hb%tt&m dad) c % tui3^^^^#STx 5%m~mmm(DV7n* 

fb£» (iai) fc«fctf*©£ja#IBI#H\ if!3i:P«©^-c^UT;i/dri/>^U 

=3 -;i/g©#«3fc£j& bt»Mgot0 1 ut#«s mm? z t # t? § s , 
m&m i - 6 

(la) ©?*>, R*#>f V^7^- h-C**^ (Iak) 
(R 1 -M»-X u ) m L(X 2 -X 3 -N=C=0) q (Iak) 
(5^> R\ L, M> n> m, qs X*\ X 2 £ <fcVX?H:*n j eflfflIB2:B'||"t5&S) 1? 

*£ft3{b-&$ifcJ:> ^Jx.«s fb<£t) dad) £ h;i/x> N xh7tKD77X ^b 
^^lx>^©3g^^«t^ s *xy>tfc(ii^b^^-9"U;i/ilO~150'Cr'l~24^ 

£ * s j&\ n,n'- A w ^ ^ v/ 2: a* * c £ * 

{b^-tl (la) ©9^ R^-fV*-*^:*— h (-N=G=S) T:$>Z>l\j&m (lap) 
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msm 1 - 7 

fls£» (la) R 2 #*^>W5; Ktf*>>;b;i/#^;K B&fc U < tt#fi 

;i/-r^ h*^sy*;i/^-;i/ffe^S (iai) 

(R^Ma-X^l^X^X'-R 24 ), (Iai) 

Mz.lt, -fb-^-tl (Iaa) l^MZMb, N-b K D*$/** ^ h\ U < 

(i#g^©7«YbTU-;K N-t f*d^>\; h y r\/-;i/tfciiN-b kd*>> 
7*;i/-f 5. Ki~io ; E;i/& N i~io ; E;i/(DN,N , -^^^o^i/;i/7!3;v^i;-f s. kh© 

-20~100°CT-l~24^^S^^^-S £ cfcot Bft«^3 C tl 
#f § S = £ t) m- 1 < {is A. Fradet£ [* U V- T>?- > (Polym. Bull.) N 
205M (1981^) ] , gfc&K.Geckeler£> [Jjty ^— :7>^> (Polym. Bull.) N 1 
# N 691H (1979^) ] {3<j;S^y^;i/^l/>^»j3-;i/0^}C*;U^^i/;i/S 
£^A"f 3£?&s *M^^^f;i/#'J 7^I/>^'J n-;i/0N-b Yu*i/>sV 

tKM t y -;kz> 7 y -;i/gp#& 7 y -;^^s/*;v3j?-;v© t y ^ m 

da) ©a^ R 2 #b^;i/*;i/*^;i/-e&35£ (lam) 

(R 1 -M n -X la ) ni L(X 2 -X 3 -S0 2 -CH=CH 2 ) q (lam) 
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(5£>K R\ U M„ ns m> q s X u > X^^X^Mtlmmtmm^^) "C 
^Jx.{^b^I (Iaj) £^TMargheritaMorpurgo?>©7j& [/1 
-f ;t 3 > ^ :x ^— h ^^^hU— (Biocdnjugate Chem. ) ^ 7#v 363K (1996^) ] 

Si3g&l-9 

fb-^tl (la) ©5*>x RWi* K Wii©ffil7;i/3^ri/*M^;W^ 
is£fcl$mWk t b U< Wg^©TiJ-;i/^^r$/*;i/^^;i/^^ri/T*$>S^; (Ian) 
(R 1 -M„-X la ) m L(X 2 -X 3 -R 2b ) q (Ian) 

Mron^Mek Wilchek©#& %nyV=L>f— V >T X X h 'J — (Bioconjugate 

Chem.) , 568M (1993^) ] MipbTTs R 2 #7jcM-e&.Mb-&iJ (iaj) hii 

£fcs fb^tl (Ian) fcfc N ^Jx.M^lTr^bfc^»C, ifc&frba&L&TB 

m©r;i/3^^*;i/^-;i/^-^>>^ fctttf&fc u < &#til©7' y -fr***/* 
J^-M^>S#AU iin&fflV^Tg[fb^©at)©7jc^»*fc{iADy>g|J 
^C^'J T;i/^i/>^un-;i/MA*feii^©Any>«*) U <& M>;i/«£ 
3Hmy,±B^ £> 3 c J: t- § 3 o 

fb-a-^j dan) js£v%<D<&i$*mm±, ffimtmm(Di5&-c-xv7)i*u>-yv 

□ -;vm©^-te^tii& bT£S©*fe&© © £ itm MS^f % z. 1 § S o 

<«g^©7U-^^^*;i/^-;^^i/{i^^nMIBJ:l5l*T*^S„ 

«&2:X 1 7^:&3{b-£rtJ 
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ib&to (i) xhPSTffcSfls^to (n>) m«sag$£ii:E«fc\ #y 

IKs 19# (1992^) s ^fc{irp|g©*U^7^ KHhs ^U7;U^rU>^U 

£fcs fb^fe (ib) B\ H9ffl©xgi:i±ji»fc N *D7;i/3f b>^i)3— ;vMa© 

Samuel ZaUpsky^t J: oT^tfe^tlfe^ h ^rUh'J 

- (BioconjugateChem.) N 6^, 150H (199530 ] ~ZM~e%%>o 

ffr&tt (ib) ©dt»s r 2 ***^*^ #;ww;k ^>7;, 7Us ?w 
k JVtti'Ti— k *^>W ^ h'**isj3)\>#=.)K g&fcb<&#fi& 

©T>;-;i/^-^i>*;v^-;K ^> v 7h uz\;u;v^-^^^;i/**-;k 

ftaft^ttttN x 1 #-s-T*&MbiM£i£SBi& 2 Cfotli bfc^ 1 - 1 

S83gSc3 : X 1 #NR 3 -C&3fb£» 
fb£ti (i) oa^ x^nr 3 (5^ R 3 ttfit3^iiT*&S) "MbZit&to (ic) 

tt rpjR©# U?^>it # 'J b > ^ >J □ -;M8a©/\ u >f y\m % b < & 
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ih&ya (ic) & N * 'j i/ > ^ u 3 7 ^; iifr j A7 K 
ii^oSi^iltiliJ fciill Is -20~ioo°c^i/Ty7jc^b*<i7^^- h y 

k*-mfc**?mi- v y »> a*©«7cSi (^is™^ #y 7;^t i o 

ft-^ti (ic) cD5t>s r 2 ***;^*^ *;w^-r;K 5/ 7 a 7^ a 
^ b\ ^n^xta/M?:^ ;\Dy>jbffii7;i/^K -f vi/7±— 

©7 y ^ w h y y 7 ^ 
&£fti£&lf£> fl^t) (ic) £fi36£3k:ftoT<&fi£Ufc& x KSftl - lHKftife 
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4 : X^R 4 -NH-q=0)-R s * fc&R 6 -q=0)-NH-R 7 t? $ Sffr&tt 

(I) xW-NH-q=0>R 5 (5£4> N R 4 43ctrjR 5 i±^n^tlSuf3fc 

HflT'&S) T-&3ft£tl (Ida) {is m7LUy-*))/i$**/?)]/**>m, 

f-Y-eam imb*>, f&f&<Dwmt9m (wssm x tm\ n,n- 

t t*n*>>;^>W ^ Hs N-b Fn4r*/7*;w =■ K N-b h*D*^>^M) 
7V—)K p--hn7i;-;mo7;i/3-;v#J;, #U *;u*>®fb-&ti4»©i 

fc t)l~30S:fi©# »J 7';i/^rb>yU 3-JHA©7UII#^Hita£^t 

T^7^^S^t)©*>7i?*^{3if|B©^-C^XU IfcV^TJb/WK^OfiWI 
H^M?l©^^T?l^5fe1-SCi:t«ko"Cs R 2 A^;v*'^i/^^^3*«±© 

mm* uifu>yu3 wtts t^tf e** si* -s c *: * -c * § o 

£©^ *;i/^>®©^a©*A-?>M^s©i^*ic:{iam©^7:f - h©^ 

&T-ffli^ft£>£& ^7*?- F£-$©S$£i:0i®, (198550 N 

ffl-e£3o ^u*;vsj?>ift5S4»©*;i/^*^©iait«±x titeiBg^aTraft-efc 
«fc < x * u f 1/ > y □ -;mba© t* ^ y §gz»# £: lt(±^p««># ($? 

* t < fet Mw/Mn#l.l J£TF) t? & H{£ ^ frft -5 W^fi© *> © V\T % <fc . 

&tz, ib&fy) (i) ©5*n x^R^q^-NH-R 7 (3;tK R 6 ^J;T>*R 7 {i^ti-?n 
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^ >«©as«cftw»#«T-CN o~i5o o c7?, l^immm^tzztz&'oTmz 

fb-&4& (Ida) £J;tMfr&* (wb) ©?*>s r^*;^^^ *;w^^;k 

il*U(i»7'j-w^->ijM"jK h y y^y^a-*^*^ 
*--;k 7*;w ^ h*3T^^*;v^-;K tf-;i/^;i/*-;K 8iSlfcU<tt#ft& 

®fii7;i/3^^*;^-M^^$fcttii^ l < mmm<D7 y -/i)*'4-> 

*;b>t?-;i/tf*^:C&3fb-&*JfcJ\ fb«&4& (Ida) £fcttfls£*j (idb) £g£ig&4 
tffiot^ Ufc^ 1 - 1 ~Stf£& 1 - 9 CB«fFftfc*t&*tt»'&t) : e- 

gmm 5 : X 1 * s R 8 -q=0)-o^ fc&o-q=0)-R 9 7! & 3<fb#to 

<b&&n (i) xW-q=o)-o (^Ffj, R 8 {ifiiBi:ll«^^§) £fet± 

o-q=o>R 9 (s^s R 9 &ful3h|illi7:&3) 7?&a<fb£tJ (ie) «\ y 7 

-;vBAfc * y * >iHSx * * v> tiTif y 1/ > ^ y □ 
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tm&5-l 

<b^-ti (ie) ©o*>, R 2 ##;i/tf3^x £;w^;k S/^a r^A ^i/-r 

&6<fb-&tifct -fb^-ti (ie) SM5i:tot^tm 

6 : X^R^-O-q^-NHS; fc&R 4 -NH-q=0)-Ot & 3<b-&$J 
3<b-£r#j (ifa) {i, ^ix.JiJilT^.fcdtibTMt-^cii^T-^So 

fc*y 7 ^ >iU3# y r;i/=5ri/>^y s-^&a©*-**- hgfz»#£3^;i4u 

±MjS£-frT, fb-^'-fe) (Ifa) £^tmM«f#?>ft£o ^jb\ *)j7;^l/>^ 

'J 3 — )VmA(D t> — — h Talia Miron & [A-f # □ > ol 7— 

h ^ ^ X h y — (BioconjugateChem.) , 4^ 568H (1993^) ] Ct£oTS^1~ 

^^f^. ^fcs ^y^i/^i/v^yn-^Ao^-zit^-hM^^t 

fb^ti (i) x 1 A«R 4 -NH-q=o>o R 4 &iiufB^P«T-&S) 
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(Mb) H\ #iJ^«WT©J;9^LT«t-§c:^A s T'^So 
fls£«a (Mb) ti# U * — - h mmfobXV T)\s*i/>Wu -)i 

(Ma) *fc«{b^ da) ftpfcttc&asttaiikfe'es*. 

S 6 - 1 

ih&fa (m) ©a^ R 2 ##;i/tf^x £;w\*^;k ^>7A vi/-f 
feS-fb^^ fb£^i (M) fflS6i:fot^ifc^ 

R^-X^LlC^ UT l#$Hb-£« £ V>{i2*^fb^^^# «©£/& 

M bTL*©ifflm&3i>y:2i®jW©Wlg*£#y T^MrixV^U n— ;HK£i?iS-S-£ 
1" a c £ % asm-z %% a %t> a v^i2#ftf b-&t)ii ^ © £ g ©,W<? s 

§ o 
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§§o tt±©«fc 5 fc»£$£i~6©*fi£fettT&»©# U >^y 

m-^rcitm^^^m^zuz^Lrz3^m&.±(D^^m^ z.tpzi* s „ 

£ h \z „ fjgffl -r & # y u > ^ 'J 3-/i/«&&Ejfc©gra , t?# ; ?g#gfc o z 
to* U 7)b*u>#Vn—)if&%flffli-%z.}iZ&&izB&]ty&ffit)t\, 

So 

±©WH& (W*«8!3£$&i©»^ iM)lrlUO*WI) i&lU ffe©^fg*^ii 

1/ > ^ U □ ii rff M© &©£ffl^-5C:i:£>-e££#, Samuel Zalipskyll <fc 

ot $ k«)&h^t0JS > h h 'J - (Bioconjugate 

Chem.) s 6m. 150M (199530 ] ^£ £ oT^MM5§t3 £ h&TOT'&-&<, 

ll^DYf^77^- |^D?^77^- ^t>»n?F^77-f 

>?y 3»;vi©^ftti:)Si^fti0i|g(!)MI* y. T»*rU>in) 
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*ym., tttsx^j ymzmuzztb-czzo l<& n i/x^j 

X J Wis ^79- K ^- ^ 'J -fe D -;k 1/ > ^ y =» -;k 

mm. (1985^) s ^mfc^mmmttm^Tfioziiv-zttZo 

(Asparaginase) s 9f\t$ ^ ±~ t£ (Glutaminase) s 7)\/^±— fe* (Arginase) N 
t> I) * — fe? (Uricase) % X w*-:t^l7M >t* >f ^ A # — fe* (Superoxide dismutase) „ 

30 



WO 02/060978 



PCT/JP02/00709 



7^F7iU> (Lactoferin) > 7 Y ]/7h (Streptokinase) N 7*7 7 X > 

(Plasmin) > 7tV i>>f7 5. -fc* (Adenosine deaminase) N 7*77 5.7— >7"7 
tSi^bia^iS (Plasminogen Activator) •> 7^7 $.7— ^7 (Plasminogen) ^f©If 
Xn -f — D-f 3r>l~18 (Interleukin-l~l8) % -f>^-7iD>-a (interferon- 
<*K > ^ — 7 x D 7-/3 (interferon-/? K -f>^-7iD>-7 (lnterferon-7 ) n 
-f y$— 7 iO 7-0) (interferon- w) \ -f 7# — 7 xt3 7-r ( Interferon- r ) A H 
$JM^ (Granulocyte-Colony Stimulating Factor) x Sk'bWO^MM^ 

(ThrombopoietinX :r- I) 7 □4^^-5 L XErythropoietin)^MS^5Ela ; ? (Tumor Necrosis 
Factor) x $|§tMJ3&it5ilH^l~18 (Fibrobrast Growth Factor-l~18) , $y Ffc-T 
7 (Midkine) s i&J&J&ftS^ (Epidermal Growth Factor) „ t^rt^i-y^^ 
DtM>1 (Osteogenic Protein 1) » #iHlj@tifflgB-? (Stem Cell Factor) „ Ml*IJ& 
iMSS? (Vascular Endothelial Growth Factor) N 7&K4lK&JftSB-?£ 

(Transforming Growth Factor) x JfflfflJMffl-? (Hepatocyte Growth Factor) ^?©tr 
-f h*-T Vs^l/^lfXGlucagon)^^^-^^ D-f h* Parathyroid Hormone) > 

? )]/ ft U* 7^|^ 7^ h* ^ ( Glucagol like Peptide ) f ©*;i/x> s >? D - 7 ft fi 

(Klotho) v 77:7;t#:E.^7 (Angiopoietin) x 77^7 #3^7 (Angiostatin) ^ 
P7f-7 (Leptin) N 'ft;i/S> h - 7 (Calcitonine) N 7 5 U > (Amylin) „ <f 77 U 
>MIS?1 (Insulin Like Growth Factor 1) N x7K7#^7 (Endostatin) 

- ?_i7;K r2-;vh* 77U7^7 A- a*- 7**7 h U- (Antibodies-A 
Laboratory Manual, Cold Spring Harbor Laboratory) (1988^) ] SfflV^T^ >J 7 n — 

fc 7 7 a i: ur f#s £ hifix £ § 0 

<D^1TMm^%Z.£&T-%%&, =t; vn-j-frWt-im i; LV>o 
Wlo^y^n-T-JWbtt^ /W7D K-vtfjg^t-si^ tMb 
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bT> 3r&*ttftttvW*£ bTHVSfc&VH^fcS-f) ^VMHtM (Wis 

77- 7tn^ ;w7y Y-^MMmmtzzt&^m-z&Mt^frtjiz 

JfrffcirJthbT&v FaK Fab' N F(ab>, -«tri^ VW7 4 H*J*<bVfW* 
FabttxIgG<Dt>y||«T?2*0HSa^ffiL-CV^S 2o©^;V7 -f Kt§£©± 

Fab'tt N ±fBF(ab')2© fc > $*|W© 7 <f ■ K t&&%WR Vtcfrf-WfiSTjCDtim 
• FCab^i, IgG© t 7 $?«#©2ffl © ^ 7 ;i/ 7 A Y ^©TSP &#3R h U 7*$/ > -e 

^©jsmis^«tts^-rs7 7^>bTffcs. 

— #$StrMfc (J2i~F\ scFvfcfciftvr) — #©VH^-:fc©VLh£;i^&^7?- 

KU>*- (filT\ vtmt) Zm^TimLtc, vh-p-vl£^U±vl-p-vh 
#y^7?- *%W^&mZft*sc*v\z$&n%vu&&vvLt\sX^ 
*»©^ y ^n-^-;v^*5v^ttt mScdr £*SK#©^rft£fc/§V'v5;: 

ti^eti 1 7^ 7 mm^>^4 >ssiiiibfe# y ^7^ Yitv^? * y 

Reiter£££ D^i£tlfc£& [7Dr^f> ^7 S^-7 V >7*(Protein Engineering), 
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697M (1994*10 ] ^ot, w,i¥(D±^.m^m\zm^xmi-r^ztifi 
c n e> o^stse-* u ^7-^ h ttmm^ifiii)Ep s> fata * § #&t- n 

*LT*?i;U<fck RttW^nn-jBafcH^ (g-csf) „ i^o^x ^ > 
#89I<Z>aiftS!#y T)l* U>7*U =i-;v^T-fi«p^tvfe^S«tt* U^.7*^ 

p ©«8bb\ Steffi* d t;i/^t u yv y ^ u ^t*^ k i ^& 

fc t> i~iooo* ;i/gft N u < ^SjRffl^TKJfe$*5 c fc£«fcoTfT 
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ffT'&ft&l^ftT'&.t <^ ^$0~50°C N 10#~100B3fl3> pH4~10#$?i; U\, 

«Hfi**f**<OTf*4Ci:<o«Btt, M#*N illftl (NMR) *S«fctf7* 
D^K^>^fC#^tife7x-;i/^b^*>h^> (pth) 7^y^^M 

*ct±a«fflv^*ts<RWbas aiftu «^so N ph^m, sseA-rb^Ri^ mmu 
mm, mm, %<wl mm. -mn, mm\, m*m±M*<Dm<DmiM 

1 ) mmm 1 T-#£>fti><b^t/5TRq3UA)C:fcv^ (x 2 -xM^l3^i-r5:fc;Mt 
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t^CH 3 -(OCH 2 CH 2 ) n -NH(C=0)-fi^5 L l/>^^t/a (-CH 2 0-) fcjg£l/t^3. 

2) mMM 2 Tf*§ b ft^b^t)5SKA(3UA)t3:fc^Ts (X 2 -X 3 -R 2 )izm^t^>tl)^ 

n^N^-fe>^© 1 l/CW»3o [^-(OCHzCHjVX 1 ] (3^ 

1 -f S CH 3 -(OCH 2 CH 2 ) n -NH(C=0)-{i $/ * U >J1© 3 ft, 4 ft, 5 ffi©K^JS 

3) «^J3T'^^tbS{b^tl5QNA(4UA)lC43V^^ (X a -X 3 -R a )C|5[S iTSft;!/** 

*^i/Stt^^n^^>3So 1 (fcfciite U #;v#*:Wi/Sfc):M©±C^ta 

ti#IIt^5o 1 (3i{C:^t-§CH3-(OCH 2 CH 2 ) a -NH(C=0)-0-^«©T{-^^ 
tB "fit ffljgt? & § o [CH^OCI^CH^-X 1 ] t »S I - S CH 3 -(OCH 2 CH 2 ) n -NH(&0)- 
y^n^*tf>gt©lft, 3ft, 4ft, 5tt©fe5HJg^me^LTV>5. 

4) Hil^J4T?^^tl5<b^5PET(3UA){3^V^T> (X 2 -X 3 -R 2 )\zm^t Z> 
-0-(C=0)-NH(CH 2 )3COOH{i * U >g (-CH 2 -) t i^t* £ o [CH^OCHzOfeyX 1 ] 
H^^-rSCH3-(OCH 2 CH 2 ) I1 -CH 2 -NH(C=0>{i, (-CH 2 0-) 

5) ^fl£fl5^#&ftSft^5PElX3UM)fc::i3V^"rx (X 2 -X 3 -R 2 )Cg^-f 1/ 

^ ^ h*rotf;i/T^y *;i/3K=;i/^-*e/aEt±j»«^u>S (-ch 2 -) ctSters. 

[CH 3 -(OCH 2 CH 2 ) n -X 1 ] C ^ "T 5 CH 3 -(OCH 2 CH 2 ) tt -CH 2 -NH(C-0)-(i, 1/ > * 
(-CH z O-) fcH^r*. 

6) HJ||0|6-e^6n«ft-&«5PETpUU)C*^-Cs (X J -X 3 -R 2 )!liSt?.Yl/^ 

S (-ch 2 -) njS^-TSo 

[CHa^OCHaOH^-X 1 ] ^3 CH 3 -(OCH 2 CH 2 ) n -CH 2 -NH(C=0)-(i, * ^ 1/ > 

*^>s (-ch 2 o-) c«gW-r*o 

7) «^J7"e#^tl§^tl5PETpURa)t^V^T, (X 2 -X 3 -R 2 )£g^-r 5 
-0-(C=0)-NH(CH 2 >CHO{i ;>< ^ >S (-CH 2 -) IZffi&t 2> „ [CH^OOfcCHzVX 1 ] 
C^^-rSCH 3 -(OCH 2 CH 2 ) a -CH 2 -NfH(C=0>(i N ^ ^ U (-CH 2 0-) 

8) H^J8T*^^tl^)ft^tl5SUG(4UA){3*V^T, (X 2 -X 3 -R 2 )Cilt 

* s>;i/a-o-(c=o){i 1 ft© * * *, * * v >S (-och 2 -) fcKgtef S o 
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^1 ft . 

[ CH 3 - (OCH 2 CH 2 ) n-X 1 ] m L- <X 2 ~X 3 -R 2 ) q 



(I) 



X A 



m 



X 2 -X 3 -R 2 



5TRC(3UA) 
2 

5SKA(3UA) 

3 • 

5QNA(4UA) 
4 

5PET(3UA) 
5 

5PET(3UM) 



5PET(3URa) 



8 

5SUG(4UA) 



-ft 



-CH 2 -N- 



H 

-CH 2 ~N- 



H ? 

5 PET ( 3UU ) -CH 2 -N-L 



H 9 



H 



-CH 2 -N- 



o-w-o. 
o-A- 



DC 



DC 
DC 




o 

u 

-C-OH 



o 

II 

-C-OH 



O 
u 

-C-OH 



—0-C-N X \/ Nv ( 
H 



'COOH 



o V 
-O-C-O-N I 



O 
ii 

-C-OH 
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%2 ^ 

[CH 3 - <OCH 2 CH 2 ) ,,-X 1 ] .L- (X^-R 2 ) q (I ) 




3 

5QNA(3UA) 

COOH 



R X \ R X \ R X \ R XA O0ib. 1 &mi*Xm=?T*&V, 
»y 0)3 ^RfH*CH3-<0CH2CH2)n-NH-C(=0)--C?^ o 




R Y \ R Y2 , R Y3 % R Y4 CD5t»> 1 mmtM&RttiMs 
B l )(D3 (Sj9rliCH 3 -( OCH 2 OCH 2 ) „-CH 2 -N H-C(=0)- 



-A- : 5TRq3UA>ihIFN-/ffOJfil4 f ^M^^^1*o 
-•- : PEGaLywhIFN-/?OJlili1»«ft«|^SS-1"o 
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- A- : 5SKA(3UA>rhG-CSF^##:Olfil^Mji^ o 
-A- : 5SKA(3UA>rhG-CSFOlfilc|3?iJt}i^&^-r o 
-•- : PEG 2 Lys-rhG-CSF^##:OJfilff^^W§St"o 
-O- : PEG 2 Lys-rhG-CSFOJfilft'?igit^^^-ro 

K*£W-rS0§-f ^b^^^M1-§IUPAGIUBg«^ (IUPAGIUB 

Commission on Biochemical Nomenclature ) ©tier C3 — DtfT> 

7 S^#>rKX h 'J — (Eur.J.Biochem.) 138^, 9^ 1984^0 £^ofc 0 HPLC: 

iSS!?^^ DTh^?^- (High Performance Liquid Chromatography) 

RI: TfiMMtfr (Refractive Index) 

NMR: WMM^M (Nuclear Magnetic Resonance) 

ELISA: BMft$Wfe& (Enzyme-linked Immunosorbent Assay) 

SDS-PAGE: h* T^MSKK* h U t> U 7 Z >j JV7 ^ h* WmiUM (Sodium 

Dodecyl Sulfate-Poly Acrylamide Gel Electrophoresis) 

PEG: # I) :r^ 1/ > ^ V 3 — ;i/ (poly(ethylene glycol)) 

mPEG: ^ h I) 1/ ><7D n — ;i/ (monomethoxy polyethylene glycol)) 

IFN:-f — 7xD> (interferon) 
hlFN: b h > # — 7ain> (human interferon) 
rhIFN: Mx.Mtl h- -T — 7 :n D > (recombinant human interferon) 
G-CSF: 3D" — flJ^E^ (granulocyte-colony stimulating factor) 

rhG-CSF: IHiMk hW3D--i!S? (recombinant human 
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granulocyte-colony stimulating factor) 

SOD: X— ^~ rt^iM Kx-f 7>k& — if (superoxide disumutase) 

bSOD: #3M7M KxW ^A#— - fe* (bovine superoxide disumutase) 

hSOD:t h^— H^^A^— b? (human superoxide disumutase) 

DSC: N, X ^7 i/ > -f * - b (N, N'-disuccinimidyl carbonate) 

TEA: h U ^ y (triethylamine) 

DMF: N, N-i/^5 L ;i/^l/A7 ^ h* (N, N-dimethylformamide) 

DMSO: ^^l/^l/*^ K (dimethylsulfoxide) 

NHS: N-fc. YU^ri/Ts&i/yj %. Y (N-hydroxysuccinimide) 

Ts: p- h y X )V ft — ;i/ (p-toluenesulfonyl ) 

TsCl: ^-f bp- b ;i/OQ > ^ ;i/ * ~ ;i/ (p-toluenesulfonylchrolide ) 

DMAP: y * ;i/ T 5. J M U i> > (dimethylaminopyridine ) 

PyBOP: ^>V'h 'J7y-M-^mi/ h U tfD iJi;;^fci)A^lJ-7^ 
^D'J^i (benzotriazol-l-yloxy-tripyrrolidinophosphoniumhexafluorophosphate) 
HOBt: N-h KD3f W h >J T"J~)V (N-hydroxybenzotriazole) 
DCC:N,N'-l/i/&U^*i/)lj3))/tfi?J * h* (N, N'-dicyclohexylcaibodiimide) 
LAH: *SHti 'Jf^A/^K-^A (lithium aluminium hydride ) 
NMM: ffr*)]/* U > (N-methylmoipholine) 
TFA: h'j7^tDSK (trifluoroacetic acid) 
CDI:N,N'-*;i'5}t-;l'^'f S^V— ;i/ (N,N'-caroonyldiimidazole) 

IWl 5kDa 3«^feM>H Uxfl/>^1j3-;|/-h 1J »> 
Bg-t : 5TRC(3UA) 

0.5mg (2.8 p.mo\) © h U ^ > (Tricine) (N-[Tris (hydroxymethyl) methyl]glycinex 
^ft^ 7^<7%t) h50mg (10.0/Zmol) ©PEG-NCO (Shearwater polymers, Inc^ N 
¥^#^fi5,0(XK : CH3(OCH 2 CH 2 ) n -N-C=0) T )V3 >^T0.5ml©DMF 
\zmMiss lAjul (lO.O^mol) ©TEASJDx., & h ^mimgOWXM^X, £U 
T* 5 ffimffift L fco $ & £s 10mg©PEG-NCO£ cttM ^!©TEA^iPX.T 2 B$|a& 
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0.1mol/L«S50mlin^fc^ 50ml©^ D D ftfr 2*TZtii& bfco £nn*;i/AJI 

tfte$ ! $J15mg£®tf#bfc (1R*20%) o DEAE Sepharose F.F.^J v A 

(Amersham-PharmaciaBiotechtt) T?#fSg Lfco lmol/L^b^" r- U £ A2kMt!*§tH 

<WMHPLC##f> 
TSKgelG2000SWxt*^A (7.8 X 300mm) (3CV-) £fflV\ OT©»^^tf 

bfco 

: 150mmol/L^b^- h »J £ A, 20mmol/U1^ h- D £ A«£f« (pH4.5) 
: 0.7ml/# 
M:RI 
ffi&B#F^ : 11.5# 

^H-NMR^W (300MHz n CDa 3 ^) > 

6 (ppm) : 338 (s, 9H) n 3.64 (s, 12nH) s 4.10 (s, 6H) s 5.43 (br, 3H) 

mMffl2 5kDa 3#g|#|l!$M# 'Jxf l/>^)j3-jV-^^ ^ff#fc©£/$ 
K&-f§ : 5SKA(3UA) 

3.2mgCDi/^^^ (Shikimic acid) $DMF 250 yUUCM0 tfc^ 15/Zl© HJ xf- 
;i/7^>s tt&ftO&fcffl&Stftlbfe. ££>£300mg©PEG-NCO (Shearwater 
polymers, Inc.^ s ¥^^^5,000^ W& : CH 3 (OCH 2 CH2) n -N-C=0) S» U 

«E«*UTftifl9*270mg (89%) 
DEAE Sepharose F. F.£ 7 A (Amersham-Pharmacia Biotech^t) grfflV^ HJI^Jl 

8Wb£tll8mg (W6%) £^fc 0 
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<WMHPLQft#f> 

mzmffl : 11. 7# 

< 1 H-NMR^-ff (300MHz, CDC1 3 4') > 

6 (ppm) : 3.38 (s, 9H) , 3.64 (s, 12nH) , 5.1~6.6 (m,4H) 

mWffiti 5kDa 3~4#ii#lI£M# U ^ 1/ > ^ U 3 — A' - ^Kgl^flHD'&fifc 
B&-«§ : 5QNA(3UA), 5QNA(4UA) 

3mg©^:r-gg ( (1R, 3R, 4R, 5R) - (-) -Quinicacid) %DMF 250 jutiZfeM t 
.fcftx 17/zl© h >J xf;V7.5 >> tt«ai©J!gfl3«S«iDbfe, ^6»{3344mg© 
PEG-NCO (Shearwater polymers IncJiO StfBU MTJll$IHift# Ufco SJ**S 

(88%) ^tffeo DEAE Sepharose F.F.^J7A (Amersham-PharmaciaBiotechft) £ 

sM£El^*u•cOT©^b^t/^^#feo 





PEG 






^/VMigHPLC 












5QNA(3UA) 


3 


24mg 


10.2% 


11.7 » 


5QNA(4UA) 


4 


17mg 


5.4% 


11.1 £ 



* : TSKgelG2000SWxL#7A£/Bl\ HJfefll 1 t Htt*>&ft-? 



< 1 H-NMR^*ff (300MHz, CDC1 3 ^) > 

fb^5QNA(3UA): 5 (ppm) : 3.38 (s, 9H) > 3.64 (s,12nH) > 4.8~5.7 (m,3H) 
fbl§riJ5QNA(4UA): 6 (ppm) : 3.38 (s, 12H) > 3.64 (s,16nH) * 4.8~5.7 (m,3H) 

Hife#|4 5kDa 3#mftt&mft >J X?- 1/ > »J 3 — ;i/ - ^> £ x >J * V h —frBM 
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B&-*§ : 5PET(3UA) 

^xiJ^U h— )]/ (pentaerythritol) 136mgtDMAPl22mg%T)l3 >UW.$> 
DMF 5mli:ggL, CDI778mg$iP^^ 0°C~^ST— Ufco mPEG-NH 2 

(¥^^^S5,000, B»J3t(l*)*i:Sk mm : CH 3 (OCH 2 CH 2 ) n -OT 2 -NH 2 ) 5.0g£DMF 
lOmlHSffPU ±ffl©Sra^l.25ml<&iPx. N &fit2«fBB«#Ufco 0.1mol/Li5 

5 MM (pHIO) lOOraHZ y -T$ J fflBL (r-anunobutylicacid) 2.6g£igj$bfc 

»T?pH*»tt£tlSiU ^DD*;VAfitHU «ffc&«EETK**U M£4.2g 
(84.6% ) o BS3.8g£lO00ml©DEAE Sepharose F.F.yb 7 A (Amersham-Pharmacia 
Biotechft) ^^fllfcTOfcUT»»U il$«254mgf# fe (JR*d.7%) . 

<y;maHPLc^*f> 
&&mm : n-4^ 

< 1 H-NMR^tff (300MHz N CDCbrtO > 

6 (ppm) : 5.44 (brt, J=5.0 Hz, 3H) , 5.25 (br, 1H) > 4.09 (brs, 8H) s 3.65 (s, 12nH) . 
3.29 (s,9H) n 3.26 (m,8H) , 2.37 (t, J=6.8 Hz, 2H) n 1.80 (brm,2H) ^ 1.77 (m, 
6H) 

5kDa 3*:^^lilJM* U X5 1 1/ > ^ U ^ -;V - ^ > ^ 3i<J ^ U b -JVMM 
^ : 5PET(3UM) 

^i'J^'J h — ;H36mg hDMAP 122mg£DMF 5m\\Z jgfif Us CDI 778mg£ 
tiaX.TDVl >%M$0'C~&M?- S&mW Ufco mPEG-NH 2 (¥*9^^M5,000s 
B*$ftflS(t*)tfc*0 1.0g£DMF2ml£*gfl¥U ±!B©^ffi^0.2Sml£iQ;U ^ 
T*2Bf fgJi# Ufe 0 ^V^T187>al©7 , D tf ^ >&jQ* N MTf2l&ffljft#gU 

e;x^;i/x-^;u^inx.fc 0 6&$jt£®J&u «Eftj»UTSffi975mgSfffe (iK 

^973%) o 5S^£ 100ml CDSP Sepharose F.F.*^ A (Amersham-Pharmacia Biotechft) 
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X'WU btzo 0.2~0.4mmol/L©NaClTi§tB UfciS^S ^ n D A^JfittS U fife 
|&5fcllOmg£*#fc (JR*113%) o 

mz, z®&&mMioton%%mam&kmi- v u ^A7j<?&$o.5mit3^?u o°c 

ttEEttflggU V*3-)\'X>-TMZffiJ U fi^MSMEEMU gl$tJ35mg£f# 

fe («35%) o 

<^;i/MiiHPLC^Hf> 

TSKgdG2000SWxL*5ASfflV\ hile^l^lfe, . 

mNffil : 113& 

< 1 H-NMR^-W (300MHz N CDCU^) > 

(5 (ppm) : 6.73 (s, 2H) s 533 (br, 3H) x 4.08 (brs, 8H) „ 3.64 (s, 12nH) N 336 
(s,9H) > 3.25 (m,6H) , 3.11 (m,2H) % 1.77 (m,8H) 

B§-§ : 5PET(3UU) 

y $ x »J ^ h — ;i/136mg £DMAP 122mg£DMF 5ml id ^ U CDI 681mg£ 
yfmWC~gM."e— M&ffl$ Ltco mPEG-NH 2 (¥##?*5,0<XK 
B#M$fc)ftlO 1.0gftDMF2mlt«»U iiM t fc£jfemi^286/Zl£;&n;U g 

EEI&JSU SSESlg^fc (W100%) o 

SSit£x TSKgelODS-120T*^A (30mmX250mm s 3C7— ) &JBWt*&8iUfeo 
?§«{C{i0.1%TFA§^$?0~90%T-fe h - h U ^Siflteffl^fco 3#$tPEG£^ 

tfH^*«E£««U ^nn*;i/AT-}ftmu *J££«ETRfr*U M*i65mg 

(Wl63%) o 

C©fift|&*80mg*JB'fbpl^U>lnilfc:^U DSC4.1rag s DMAP 2.1mg 

43 



WO 02/060978 



PCT/JP02/00709 



u Mufcfi&»£$ffi«u mm&mgmz («78.8%) „ 

TSKgelG2000SWxL* 7A$fflK » 1 i: Illil©^l:« L fe c 
G^B^ : 10.7# 

< 1 H-NMR^-|f (300MHz, CDCU^ 1 ) > 

6 (ppm) :5.49 (br,3H) , 4.11 (brs, 8H) N 3.64 (s, 12nH) N 3.38 (s,9H) , 3.25 
(m,6H) , 2.87 (s,4H) , 1.78 (m,8H) 

mmn 3«^-iisM^u^^b>^u=3-;i/-^>^^ij^u ^-^^©^ 

Bg-^- : 5PET(3URa) 

h— ;i/136mghDMAP122mg£DMF5mlM^U CDI681mg£ 
Tfrny^m^OV-^U-C-m&mW Ufco mPEG-NH 2 .(¥^#^gS,000, 
B*«H(l)tg) 1.0g£DMF2ml»fi?U HUiBbfeS^&iB^t^286 > al^il^X.^ ^ 

EE&mU mm*950m g mtz (W95%) „ ^TM&TSK£elODS420Tjb^A 
(30mm X 250mm, £J8^T*ISi Ufco M$^0.1%TFA£^t?0~90% 

T-te h - HJ nsiumWiltm^Tzo 3#ilPEG£^tfjffl#£MEEM U ^nn 

AtrttaiU MfcMjETBfcifeU M£300mg#fc (W31.6%) 0 

m % ftfcMC 6»*)300mg£j&{b^ ^ V yimWZ^m U DSC 15.4mg, 

U 4-7 5;7f^7;i/7t h7xf jV7-k^-;i/ (4-aimnobutyraldehyde 
diethylacetal) 3.5/il^iPx., ^T*2B§P^jft# bfco £jfeijc&$>x?-;i/x— y-;i/K:iSl 
TU £j&Lfce&$$£Mffi»U ££S:£250mgWfc («83.3%) 0 
^100mg^lO%TFA^^tf^b^^l/>t3^b, 0°CT-1B#P^#1^ 
)V^-zrMzmT LT S&M£l$E3&lU 40mg© (W40.0%) o 
<y;i/jijiHPLC^W> 
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TSKgdG2000SWxL* 7A^fflK H»J 1 t |SI|l©3t:#T-$l£ L tz a 

umm : 10.6^ 

B&-t : 5SUG(3UA> 5SUG(4UA) 
5.18g©a-D-^*;i/3— Ts^y^T^T— b£DMF80mlJ::^#PU 2.37 g©t h*^ 

• WiZffimmMXsZ, a-D-^Vn t7 ; -7-2, 3, 4, 6-r h 7 7-fef - h (a 
-D-Glucopyranose-2, 3, 4, 6-tetraacetate) ^4.0gf#fc (1^87%) o 
< 1 H-NMR^|ff (300MHzs CDC1 3 4 , )> 

d (ppm): 2.02 (s, 3H), 2.03 (s, 3H), 2.08 (s, 3H), 2.10 (s, 3H), 4.14 (m, 1H), 427 (m, 2H), 
4.91 (m, 1H), 5.09 (t, J=9.7 Hz, 1H), 5.47 (d, J=3.7 Hz, 1H), 5.55 (t, J=9.8 Hz, 1H) 

850mg©±fefb^£^b^l/>15mHC}§MU 0°CtT4.8ml© h U ^DD 
T-feh-hD;K 365 ml©DBU(l,8-diazabicyclo[5.4.0]undec-7-ene) S^iUbs 0°C"ei 

U a-D-2>3 tf^y— ^-2,3,4,6--^ h7T-fe^~M-(2,2,2-h Vtnu^ty 
-f 5. 7 1 — \- ) ( a -D-glucopyranose-2, 3, 4, 6-tetraacetate-l-(2, 2, 
2-Trichloroethanimidate)) £635mgfffc (iR^53%) 0 
< l H-NMR^ft (CDCl 3 ,300MHz)> 

6 (ppm): 2.02 (s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.08 (s, 3H), 4.13 (m, 1H), 4.21 (m, 1H), 
4.28 (m, 1H), 5.13 (m, 1H), 5.19 (t, J=9.8 Hz, 1H), 5.57 (t, J =9.9 Hz, 1H), 6.56 (d, J=3.7 
Hz, 1H), 8.71 (s, 1H) 

i 

693 mg©±|B'fb'^fe tl09 juW if l> 3 ~)VW. * ^MTld^b^ ^^CII U 
^ l/^i7->>-7*^4ASl.62g» U T;i/^>#H^^T-4^M# bfe 0 

£M£o~5°C £#£P U hU7;vtn^^ >^;i/*>^ h u ^ u frtn 
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Wb* * \y >©^M(2:l)163^1§^iJP U 0~5°CT*19MJ1# Ltzo 77/41© h 

^ A-cHS&U [(2, 3, 4, h 5-o-7-fe*-;M-D-$0m y ^i/):*^] 

gfcgl;* t)\/[ (2, 3, 4, 6-tetra-0-acetyl-/5-D-glucopyranosyl) oxy] acetic acid 

methyl ester £ 162 mgfffc (JR*27%) • 
< 1 H-NMR^*f (CDCl 3 ,300MHz)> 

6 (ppm): 2.01 (s, 3H), 2.03 (s, 3H), 2.09 (s, 3H), 2.10 (s, 3H), 3.70 (m, 1H), 3.75 (s, 3H), 
4.14 (m, 1H), 4.26 (m, 1H), 4.29 (s, 2H), 4.67 (d, J=7.8 Hz, 1H), 5.05 (m, 1H), 5.09 (t, 
J=10.8 Hz, 1H), 5.25 (t, J=9.5 Hz, 1H) 

162 mg©±IB'fb^$: ^ # J —m ml£^P U TWn*- U * h £»Lfco 

* h »; <> a* h h ©* 9 j -/umi(2B%) 9Aui&ma u ^&3mmw,n u 

fjfcj. y L ))/[ ( /?-D-glucopyranosyl) oxy] acetic acid methyl ester£80 mgfffc (JR 

*82%) o 

< x H-NMR^Jf (D 2 O,300MHz)> 

6 (ppm): 3.39 (s, 2H), 3.40 (m, 2H), 3.69 (m, 1H), 3.75 (s, 3H),3.86 (m, 1H), 4.06 (m, 
1H), 4.26 (m, 1H), 4.44 (m, 1H) 
<Kfi7>*f (FAB-MS) > 
HSiHi : [M+H] =253 
Slaffi : C9Hi 6 0 8 = 252 

2 mg©±f34b-£tl£DMF 100#lC$gj|? U 7 #1© h U ^ > s $$£§© 

CuCl^^iPbfeo 160 mg©mPEG-NCO U Mt*2t^TO#tfc 0 80mg© 

^ufefifetfcmsiaackbisiJRu mEt&mbtzo ^tifcafe@ft2oom g &2 

ml©l moVL JftftA U £ A**»fctgj» U ilt4l^^j$bfc. * O D A& 
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©DEAE Sepharose RF.jb 7 A (Amersham-Phannacia Biotech^fc) T'HtlS U TtB£ ^ 



3R4* 





PEG 


»#* 




^;l4Si&HPLC 












5SUG(3UA) 


3 


6mg 


5.0% 


10.8 # 


5SUG(4UA) 


4 


12mg 


7.6% 


10.4 # 



* : TSKgdG2000SWxL#?A«rfflV\ 1 



< X H-NMR^ (300Mlfc\ CDCls*) > 

<b-^tJ5SUG(3UA) : 6 (ppm) : 3.38(s,9H) J 3.64(t,12nH),4.1~5.6(m ) 7H) 
<ti-£-t75SUG(4UA) : (5 (ppm) : 3.38 (s, 12H), 3.64 (t, 16nH), 4.1~5.6 (m, 7H) 

«0J9 5kDa 3*m&mMX lJlfl/>^U3 -;H£«iffiSUI! 

BS-t : 5TRC(3UA)-rhIFN-/? 

^JfcWl©fl3^« (5TRC(3UA)) 5mg (0.33 #mol) £JM<b^l/>T*iagil/fc 
15mg/ml©NHS^^50^1 (0.66#mol) s l^mg/mlODCC^^lOO^l (0.66//mol) 

^nx.-C^tfe«§MET^UTNHSx^x>'V§3.5mg (1&^70%) #fe e 

i^UV^'J ^-H'WIftt h >J £A£^tf20mmol/L!) ^il«T- 

H^bfe##^J4T-t#5)n?)rhIFN-/?»150^1 (0.9mg/ml) ^s s ±13T'?SMiU 

fc^ftlS^ (NHS^^^;i/) £33.4mg (SeKl^l/Cft bT34^;i/) JD2.N 4°CT 

-M^flfi bTSJS£-fr fc 0 Sf&l^^jHI* "7 ASephadex G-25 

(Amersham-Pharmacia Biotechft) £tt U U>^>j3 — ;i/£^tf20mmol/L b 

A/MM ( P H6.0) M»£$U CM Sepharose "7 A 0.5ml 
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(Amersham-PharmaciaBiotech^t) ^W^Lfco — |5ligffi$5ml 

#£H|i&U 0.091mg/nil©gl$#j£0.40ml?#fc (IR^27.0%) „ 

2-X;V*7hx^y-;«T> WTO^#t?SDS-PAGE&frV\ 1~3#^£ 

: PAGEL SPG 520L (7F~ti) 
: FAST STAIN™ 

^Iv-A- : Low Molecular Weight Standard (/t-f KttK) 
<y^^?@HPLC^> 
TSKgelG4000SWxL* 7 £2#£ffl V\ J^TO^fr^fjf bfeo 

: 150mmol/Ug<fb^ hD 20mmol/LM± h V AiUM (pH45) 
%B : 0.5ml/# 
mm : UV280nm 

#$E#^A : TSKgelG4000SWxL (7.8 X 300mm X 2^) (3|CV — ft®!) 

ummm •. 42m aft^&m 

£mm 10 5kDa 3*Mfti&mx v*.?-u>yvzi -jvmmmtm t h j > # - 

B&-§ : 5SKA(3UA>rhIFN-/? 

Hig^l2©fb-a-tl (5SKA(3UA)) 16mg (l.l/Zmol) £l00/Zl©Jgfb* 5="U 
*PU 272//g©DCCJ:l52^g©NHS§jjn^s ^TlB#^ £UX-imm&W\sfc 

NHS^^^;i/^145mgfffe (iR^91%) 0 

xfl/>^'J3 J;7Jt^b^" h U t> h S^tf20mmol/L D 
Mbfc##^J4T't#^tl^rhIFN- / ff^l00/zl (l.2mg/ml) -n n ±fBT: : f#£>ft£: 
NHS3i^^;i/$8.6mg (gfigl^/HlM ttlOO^E ;b) 4"C^-IttIlT 
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tzo Ix.]foffi.%>7)\/M : j&i3y ASephadex G-25 (Amersham-Pharmacia Biotech 
ft) £ttU ^^l/>yUU-;V^^t?20mmol/L!3^^W (pH6.0) £&8r& 
CM Sepharose F.F.* ^ A0.6ml (Amersham-Pharmacia Biotech%t) HWWiL 
tzo £^$£5^-^ Wf3mlfiJ7AWlfci, JM-fb^hD£A£ 
^tf««^tHUfco iftt)£^tf!i#£Ell|XU 47>Ug/im©@l$«80 > atf#fc 
(«3.3%) o 

. <m%%®> 

2-* M7hx^/ -jijf&Ts nmm 9 h ms©£&-esDs-PAGE£m\ 1 

<W3iJlHPLC> 
TSKgelG4000SWxL*^ A2*^M^, «^j9i:|lia^ l/t##rl>fco 
: 41.7# (l#^|g£#0 

««n 5kDa 3*m^iisM* u ^ w > ? y □ -;i/^fpMmx.M t w> * - 

B§-^ : 5PET(3UU)-rhIFN-/? 

Ifl/>^'J3 -;i/i3 «k J&fb> h 'J i> A £^t?20mmol/L t» A,MM(pH7.8) 
t|felfc##J4 T^#^nSrhIFN-/?M0.5ml(1.2mg/ml)^ H»j6T-f#£ftfc 
5PET(3UU)£4.5mg(MSJt 1 ^MZft UtlO^ ;i/)*P^, 4 "CT—M^JS^ tffco 
jxJ&^0.5ml£:SephadexG-25;fr7 A (Amersham-Pharmacia Biotech^t) tftbs 
b>^'JH-;i/§^tf20mmoVL>) ^ttUfftt (pH6) CW^Ilfc, 
CM-SepharoseRF.ft 7 A0.8ml (Amersham-Pharmacia Biotech1±) CMJgU x^-l/> 
? U □ -;i/^^tJ20mmoVL b ^|§»(pH6)4.0ml-e:»^ 0.1~0.5moVL©^b 
U ^A^tflllW^^tBtfeo gM#£$c£^ *JgU 0.67mg/ml© 
iftf)£Mf«).36ml£f#fc (W40%) o 

<mm.m> 

49 



WO 02/060978 



PCT/JP02/00709 



<^>jtilHPLC##f> 

TSB^gelG4000SWxL* 7 A2#£J8V\ HJ!M»j9i:l^tB£ bt##f bfco 
ft^n : 41.1# (lfl^Sfr&tf) 
382# (2#P*££#0 

mmn 5kDa 3#$i#ii£M# y 1/ > ^ u -;HMttBill*.£t: h -f > * - 

: 5PET(3UA)-rhIFN-/S 
^6t&0lj4©{lj&t) (5PET(3UA)) 254mg(0.02mmol)£ > 2X>ml©&flj*^>tC»j!| 
Us NHS 5.9mg(0.05mmol) s DCC 10^mg(0.05mmol)^in^.^ >%U$*0 o CZl 

W^ME^bT|IM4©<b^tJ©NHSxX7 i ;i/^132.8mg#fc(W523%), 

-;Uj3 «fc VJgft^- h 'J <7 A &^t? 20mmol/L D A,$?«M(pH7.8) 
"CUSS t fc##^j4-ef# 6 ft 6rhIFN-/? ^Ml.0ral(1.16mg/ml)-\> HUl3©5PET(3UA) 
©NHSi^^;i/$13mg(gSK 1 "EMZttb-ClS*: )]/)}& 4 e CT?HI&£j5&£-£ 
fco JSj/fo^&Sephadex G-25 # :7 A (Araersham-Pharmacia Biotech^t) x^ 
l/>^i;=3-;i/^t?20mmoVLDA/M©^ (pH6) t«ff»SElftb&o £ft« 
CM-SepharoseF.F.# 7 A1.4ml (Amersham-Pharmacia Biotech^h) ICjiUlrU x^l/V 
V U n— ;i/^t?20mmol/L D ^Mffiift<pH6)7:0inrcfl^& N 0. l~0.5mol/L©j&fb 

^hy^As^HaMBtt-eftajufe. g^H^$^#s mmu o.i4mg/mi© 

i»£^t?Ml.0ml£f#fc (JR*12%) o 
<t^S> 

2-p< ;u* 7" hx* ; -;u#£Ts Hflg099i: Et8©£&-esDS-PAGE£fxi\ l~3 
a^*S£#©;t > H L fco 
<W*&iPLC#&r> 

TSKgelG4000SWxL#7A2#£fflV\ HH^9i:TOt bTM Ufeo 
ffi^H : 43.8# (l^fg&ft) 
41.2# (2#^fg£#) 
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»ji3 5kDa 3*mfr&m-x v*?u>?vn -Mmmmz.M t h j y$ - 

: 5PET(3UA)- 17 Ser rhIFN-ytf 
x-T U y 7 l> □ £7Ji&fb^ h >J £ A £^t?20mmol/L t) A,MM(pH7.5) 

-(:fiMbfc 17 SermIFN-£ (ChironfttO ©MOXtfml^.lmg/ml)^ M#|12i: JsJtt 
£ bT# £ftfc5PET(3UA)©NHS:n;^;l/1.6ing(^aW 1 ^^t^ UT^^l/^ 
JO ^ 4 "CT- £ # o § Sephadex G-25 * ? A (Amersham-Pharmacia 

Biotech^) \ZH U ^^b>^U=J-;i/^^tf20mmoVLD.^M^ ( P H6) £g| 
ffi$£t& bfco £ tlfcii#£CM-SepharoseF.F.# 7 A0.5ml 

(Amersham-Pharmacia Biotechft) (diiiPgU 1/ 3— ;i/£^tf20mmol/L 

t) ^«^(pH6)8ml-e^^, 0.2~1.0moVLOJg<b^- r- 'J ^ A£^t?|5lli»-?: 
ItKlL SfgU 27.8/Zg/mlOg^tl^t?^030ml^^ 

fe (JR*7.9%) o 

2-^;i/*7-h3i^y-;i/«Ts IIM9^^C?)^t•SDS-PAGE^fTV^, 1~3 

#^§-£ft© n > h* £stfg t fee 

^JfS$l 14 5kDa 3#$#i&§[* 'Jxfl/.^'J3 M t h > # - 

Bg-t : 5PET(3UA)-rhIFN- a 

^£51 b A««(pH7.5)T-llM b fcl.0mg/mlOrhIFN-a &»[ (IBL) ] 

O.lml^ M0!)12i:tBiaH bT#^tlfe5PET(3UA)CDNHS^^^JH.6mgp6M 1 
^;i/C^fLT20^;i/)^inx.s 4°CT— M«*fe£-£fc„ &«£SephadexG-25# 
7A (Amersham-Pharmacia Biotecfrfct) lltfU 20mmol/Ll^± h U £A,1g8r?& 
(pH4.5) iZMW^Wasfeo £ft£SP-SepharoseF.F.£^A0.7ml 
(Amersham-Pharmacia Biotech^t) U 20mmol/L|^®^- h »J t> AiHSr}$(pH4.5) 

T'»^ 0.1~0.5mol/LO^b^ hU^A^tflSIM^Mbfeo gffJ»fr£ 
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m&'&s Slbs 0.53mg/ml©glftfl£^t?M65,ul£f#fc (W34%) o 

<mMMM> 

2-*))/-h7' Y*.$ y-;V«Ts ^M9h«©^-?rSDS-PAGE§ff V\ 1~3 

<W^iiHPLC##r> 
TSKgelG4000SWxL*^A2*SfflV\ ^M9i;^I1it bT##fbfc 0 

mmm 42.6^ d^^#) 

403# {ifr^&W) 

%mm\5 5kDa 3#||#li£Mtf 'J x?- V > ^ U 3 -;Mfc«i<fift *.M t h 

Bg-Sf : 5SKA(3UA>rhG-CSFi§^ffc 

«#|2©{b-&tl (5SKA(3UA)) 16mg (1.1/Zmal) ^lOO/ZlO^b^^lx 
fl¥U 272/Zg©DCC^152/Zg©NHS$iP^^ 7.K}£Tll$f^ ^fi-ClHWtfco 

-fb-^tJ©NHS^^^;i/&145mg^fc (W91%) 0 

SOmmol/L V) A,M« ( P H7.5) T'3.7mg/ml{3fiSbfe###lj 5 T*^^tl^ . 
rhG-CSFM#^OAl^±ia»<btfc'fb^tl (NHSx.*^;V) 3.6mg (fifiHit;!/ 
^fc^25^;i/) *Ja^ 4°CT!-S«Sli&$ , &feo R/iS«SephadexG-25*7A 

(Amersham-Pharmacia Biotechft) £fr U 20mmol/Lg^Mffi?g (pH45) £igffrft 
£$&U 0.7ml©SP Sepharose "7 A (Amersham-PhannaciaBiotechtt) T'M^U 
fee B Iftftfr ^11 U 0.4mg/ml© g S^tf Ml65^1^mt# b fc ( «36%) „ 
<*^»> . 

2-^ ;v*7ix^; -;i/^#&Ts Hlfe^l9i:llfil©^SfSDS-PAGESfi : v>s 1 

~3#?^-£#©M> b*£fiifgbfco 

<^;v^HHPLC^tff> 

TSK gel G4000SWxl* 5 A2«ffl V V H «J9 1 15|#{3 bTfl* b fee 
U&mm : 423# 
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mmmi6 5kDa mmw&Mx yxfu>yu 3 -^{^jmn t h sttB$:3 

W : 5QNA(4UA>rhG-CSFff#fc 

£WM3(D4h'&Vn (5QNA(4UA)) 69mg (3.5/imol) %5Q0fjLVDt&ih* ? U > 
#U 1.8mg©DSCh0.56mg©DMAP^iP^ N M*C6fifHiJH* Ufeo BSiS^ 

x^x;i/^44mg#fe (W63%) 0 
50mmol/L U A^^^^r^ (pH8) T?3.8mg/talfcHJK bfc##0J 5 £> ft3rhG-CSF 

K^50//ik:±lB©?Stt^b bfc{b-&#) (nhsx;*^) s.img (SSgi^nSfeD 
25^e;v) ^ipx., 4°C-r— Mtt/S^-yrfco £;h4^©IISK!S#&fT;brfc> f#£ 

2-^;W7hx^y-j^#4T, ll»j9^tR©£&T-SDS-PAGE£m\ 1 

<y;i/tt3BHPLC^«f> 

TSKgelG4000SW3tL*7/x2**fflV\ »j9t^iCbT^*Tlfco 
«8l$IS : 40.8# {lfrm&m 

mmmn 5kDa 3^^km^ 'jxfu> y u 3 -^^h^i^m t h mum? 

B&-*§ : 5SKA(3UA>rhG-CSF 

2 ©-fb^ (5SKA(3UA)) 16mg (l.l#mol) &100/Zl©}fi<fb*9 L ^>fci8 
»U 272//g©DCC^152^g©NHSSiPX.s 2lOfcTlBm ^ST'll^^jft^ Ufeo 

fb^©NHSxX^;i/^14^mg#fc (W91%) . 
50mmol/L D A,MM ( P H7.5) T-4.4mg/mlCi§g{ Ufe#^j6T*t# ftfcrhG-CSF 

53 



WO 02/060978 PCT/JP02/00709 

140#l£±|B<DiS&'fb Ufcfb&t) (NHSMt^I/) 12.2mg (Sfigl^l/ifc t)25 
&j&H^ 4*CT?-g&£/&£-£fco M«£SephadexG-25;*J^A 
(Amersham-PhannaciaBiotecfrfi) KffrU 20mmol/L&B&tfSft& (pH4.5) £lifr$ 
&j&U 1.8rnl©SPSepharoseF.F.#^A (Amersham-Pharmacia Biotechft) T-ftML/ 
fcoi»lffl^^^Ul.lmg/mloa^^tr^ll0^lSrabfe(JR^19%)o 

2-p< 7> y -;i/##^ETs llM9hlll|©£&T-SDS-PAGE£fTV\ 1 
<y;uitj!HPLC#;Bf> 

TSK gel G4000SWxl* 7 A2#£ffl V\ h |f^|K UT #fcr bfco 

«#I$IB : 40~45# (l~3#^i££-£#) 

«0ljl8 5kDa 3#IS#lI&Mtf 'Jxfl/>^«J3 t h i|5&$=3 

!&•*§■ : 5PET(3UU)-rhG-CSF^##: 

20mmol/L D A^BKtt M(pH7.5)T'3.1mg/ml C f§§{ L fe#%0»|5^ f# & tl£rhG-CSF 
&&#05mHCU «^j6T*tf ^tlfeSPETCSU^SmmgCSaHl^^HMLTlO^E 
;i/)^iP^> 4 ? Ct— S&KJ&Zlttco a&$£SephadexG-25#5A 
(Amersham-Pharaiacia Biotech%h) (3 ft U 20mmol/LS^^^ h U AUtrtt (pH4J) 
tlilrMifcii U feo £ tlSSP-SepharoseF-F.* 7 A 1.5ml (Amersham-Pharmacia Biotech 
ft) Ck* U 20mmol/L||#* h U •> A«^(pH4J)7.5mlt»^ N 0.2~0.5mol/L 
(DMiti- h U ^7A^^t?|HI»^T-^tHbfco ittH#&tt£&s SiU 1.2mg/ml 
©gftt)&^i?^$0.75ml£*#fc (IR*58.6%) o 

^^rhi^^-^STx HB^J9i:llil©^T-SDS-PAGE§fTV\ 1 
~3#^il£-#® A > H SStE L fco 
<'7 T ;i/^^iHPLC^> 

TSKgdG4000SWxL*7 A2*SfflV\ %W^\9tnW.\Z ItMlL 
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mmm 4o.5# 

37.8# (2frffi&m. 

BS-t : 5PET(3UA)-rhG-CSFf§^ft 

20mmol/L b ^^®^(pH7J)^4.0mg/ml{3||M Ufc#%0S5-CW £ Jl&rhG-CSF 
^##O.05ml£ N ^it&$]12i: |q|tt£ ^^feSP^UAJCNHSX^xM.emg 
.(gfiRl^^^UTlO^^^An^^ 4 6 CT— SJ&«Sephadex 
G-25tl^M (Amersham-PharmaciaBiotechtt) £fd"b> 20mmol/Llft8g^ h U ^Aiii 
Sft (pH4.5) bfco eitlSSP-SepharoseF.F.*7A0.7nd 

(Amereham-PharaiaciaBiotechtt)tjl^U>20mmol/LK^i- h >J ^ A^^(pH4.5) 
Tf^fe^N 0.2~0.5moVL©»^-hUe7A^tfH|i®^T*^itSUfeo 
tt^N «bs 034mg/mlOBfi«J^S^tf^030mlS^fe (J&*56.7%) , 

<m$m®> 

<^;vii5iHPLC^*f> 

TSKgelG4000SWxL* 7 A2#£fflV\ ISifc0!l9fc|^fiSC bt^J/f bfco 

mxm\2o 5kDa 3imtt®imx 'jxfu> ^* y □ —fwmwkxsL t h 

S&-5§ : 5SUG(3UA>rhG-CSFM*fr 

mMM^n^tcih^ (5SUG(3UA)) lOOmg (6.7/Umol) fc N 2.3mg©NHSil 
,4.1mg©DCCSJal^ *#Tlml©«fb*^l/>fc$gJi¥U *k#Tll$IHU Mfl.5 
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U Hlg0!|8CD<b^ONHSx^7 t ;i/§76.6mgfffe (lR^76.6%) 0 

50mmol/L D ^^»(pH7.5)T*3.9mg/mltpS Lfc###j5-ef# £ *l£rhG-CSF 
^##:0.1mlts ±IB©rSMUfc<b^ (NHS^t^) lOJmg^eHl^VCM 
LT35^;V)&in^, rC-C-g^SfS^-arfco M/S$£SephadexG-25#^A 
(Amersham-Pharmacia Biotech^) Cft U 20mmol/Lg^^^- h U «> Aliir^ (pH4J) 
£^tr$&l& bfeo Cltl^SP-SepharoseF.F.* 7 A0.7ml(Amersham-Pharmacia Biotech 
tt) CilJgU 20mmoVLS^^ h U £ AM$(pH4.5)T-$?§^ 0.2~0.5mol/L©Jg 
ft^hU»>AS^t?^«l!^tHtfco i^H^i^^ illU 0.28mg/ml 
©g&M^*??£$0.39ml£f#fc (W27.8%) o 

<^;i/MHPLC^Kf> 

TSKgelG4000SWxL£^ A2#£fflV\ $$m9hUfflZ LTM Ufco 
: 43.0# 
40.4# (2^-^^) 

HSS0IJ21 5kDa3;£t8#|l£Mtf U ^ b >^ V zr-;M**k bCu,ZnIU-^-;r 

»&-§• : 5PET(3UM)-hSOD 

50mmol/L D A,MM(pH7.5)-c?llii b fcCu, ZnMhSODM (CELLULAR 
PRODUCTS, INC.©) 0.5ml(1.34mg/ml)t, M^j5T^#e.tlfe5PET(3UM)3.1mg(® 
1 *MZtt IsXlO^ )i)%tia?L, 4 °CT— Mtt^^-frfco &M£Sephadex 
G-25#7A (Ameish'am-Pharmacia Biotech^) £#U 20mmol/Lg^^± h U ^ AM 
(pH3.5) (3il»»bfeo itlSSP-SepharoseF.F.*7A0.7ml 
(Amersham-PharmaciaBiotechtt)^ilJ^Us20mmol/L^^^- h 'J £ Ailffi^(pH3.5) 
T*»^ OJ-l.OmoVLCD^b^-hU^A^tfl^W^MUfco 
tt^N MifSlU 033mg/ml©@»£^iJ^M0.62ml£f#fc (iR^30.6%) o 
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2-* )]/ft 7 h J -;i/^#ftTx HJig^l9i:l^il©^T*SDS-PAGE&fTV\ 1 
M > K $ffl£R L fee 
<^;U^|jiHPLCM> 
TSKgelG4000SWxL#^A2#£ffiV\ ^J|&0!|9fc|^BlC U^lfbfe. 

unmm = 4i.i# aa^i^o 

§g£K$l22 5kDa 3*M^teM^Ux^l/>^y □-;i/^^GD3^^7trt#©^ 
3a 

B&-t : 5PET(3UA)-KM871 

20mmol/L *) ^HW(pH7^)T*l.lmg/ml{CM Lfc#bGD3*p< (KM-871) 
«1.0ml (^IS¥S-304989£feT:f« $£09122: H*K: UT^^tlfc 
5PBT(3UA)<Z)NHSx^5 t ;W).6mg(Saj(l ; E;i/tW UTS^l/^jQ * N 4°CT— 
ixflfr^^fco &jS$tl.0ml&SephadexG-25:fr-7 A (Amersham-Pharmacia Biotechtt) 
UttU 20mmol/L#MM (pH4J) KUMRfcfelfe Ufc. £*l£CM-SepharoseF.F. 
ftvAl.Oml (Amersham-Pharmacia Biotechft) tcM^L/s 20mmol/L@^^^- h U £ A 
Iit(pH4.5)t-M, 0.25~1.0mol/L©igfb^ h 'J A*^tfHiHtr«"t?iftU b 
fco @WB#£«&^ » Us 0.52mg/ml©g ft t)£^i?M430 
20.4%) o 

2-^;i/*7 , h^^y-;i/^#4Ts HJI0!l9i:l^l©*^sDS-PAGE^ftv\ 1 

H»23 5kDa 3*Mftt$m-tt >Jlfl/> ^* U =3 -;i/fc«i&Jfc JlS t p ffi&$:3 

Bl-t : 5PET(3URa)-rhG-CSF^##: 

50mmol/L D ^M$(pH75)T*235mg/ml£fil£ U #| 5 7?H £ JxS 
rhG-CSFB^ffc0.6ml£ N ^MMlOih^ (5PET(3URa)) 563mg(g6gl^;MC*t 
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bT50*;i/):)S«fcm2Qmmol/U:i|gi UfcNaBH 3 CN2k^l0^lSiP^s 4°CT— M£ 
£Jfe*&£H"C&&fc: LTRJ»*I»±U £J&»SephadexG-255b^ 
A(Amersham-PhaimaciaBiotech1±)^f\J-bs20nimo]/LP®^- h 'J >>Agffift(pH4J) 
fwMflrt$£$l U fco <! tl£SP Sepharose F.F.* 7 Al.4ml (Amersham-Pharraacia 
Biotechft) {Caiig Us 2QmmoWMM*lV^k&WWL(p1i45)'1:ffi&^ 0.1 ~ 

o.2movL©m{b± h u «? h^tsmmmm^mm bto g^i^^ft^fii, 

024mg/ml©il»£^t?M0J5ml£^fc (W8i%) . 

<y;i/«5iHPLC^*f> 

TSKgelG4000SWxL* 7 A2#£ffll\ gilM^^fe bT#*Jr bfco 
ftftBSIW : 412# (lfl^gr&tf;) 

5kDa 2#ii#il!$M# 'Jxfi/>^ij3 (fiBfe£!aS8l) 0fp«^M t 
: PEGaLys-rhlFN-/? 

^ 1/ > ^ U 3 ~)ViS *r«ttflS±> U <7 A £^t?20mmol/L t) A,$|§»(pH7.8) 
T*li^Ufe##^4T-#e>n5rhIFN-/?^13ml(0.97mg/ml)^ PEGzLys 
^gl0,600 N Shearwater polymers, IncJK) 8.3mg(^6« 1 ^WdM bT 12.5^6 ;i/)^3!]P 
£ s 4VlZ—&feKlfc\g#tzofcJfcM%Sephad<ixG-25j!i7& (Amersham-Pharmacia 
Biotechft) fcftU ^l/>y;=i-;i/^tr20mmolA.^^h '>£A«ar* 
(pH6) fcj8ff*SfftUfco £tl£CM-SepharoseF.F.?b-7Al.4ml 
(Amersham-Pharmacia Biotecfrfct) CjUB U x^- ]✓ > >J 3 — ;i/ £^£f 20mmol/L 
»tt^-> 'J £A,«$(pH6)T*#fc}#^ 0.1~0.5mol/L©^b± h U £A£^t?|S|iji 
Wt'^itlbfeo Btt®#$*fe^L ISU 0.36mg/ml©B»^tf^toml 
(JR*76.7%) o 
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<^;i/M?iHPLc^*f> 

TSKgelCMOOOSWxL*^ A2*£JSV\ ffcMWfcHI&lC l/t##r bfco 
#J2 5kDa 2*»iKM^ 'Jxfi/>^ijn -;u (fi£#i!ttl&) ttttiifi&;t£!b 

: PEG2Lys-rhG-CSF^## 
50mmol/L D /u^^»(pH7.5)-r-4.0mg/mlt^^ U fe#%0d5'C» £ *lSrhG-CSF 
^^#:0^mliI N PEGzLys (¥*9#^ml0,00(k Shearwater Polymers, IncJgQ 10.6mg(g 
flSlt^CS OTlO^l/)^;!, 4WH^^£*fc.£/^&Septa^ G-25 
£^A (Amersham-PharmaciaBiotechtt) 20mmol/LS^ r* U £ A££ft£ 

(pH4.5) fcJKffiJfcfeglUfco £tl£SP^epharoseF.F.;*7 7A2.0ml 
(Amersham-Pharmacia Biotech^) twMJgU 20mmol/Lj£g£^ h U C'Algir^ 
( P H4.5)10mlT*^^s 0.2~0.5mol/L©i&^ r- U * A££fcP5g««rT?$gffl bfco 
§ ftHfl-fclfr^ *g$S U 1.05mg/ml© g ftigjS$tf»^ta5nfl*Wfc (1R^263%) 0 
<«> 

<W^®HPLC##r> 

TSKgelG4000SWxL#7A2#£fflV\ H»9J:IHIlC LTMfbfco 
fcftmm : 443# (l^ftg^*:) 
41.7# {2frffi&m 

mm3 5kDa i*tsM^ ux?i/>^j3 -)v ($&kMUM) imm&z-w. t b s 
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: PEG 2 Lys-rhG-CSF 
*) ^i!M(pH74)TM4mg/ml£i3§£ Lfe#%^j6ff# t, ftSrhG-CSFM 
O^mlt, PEGzLys (¥^^mlO,O0O N Shearwater Polymers, Inc.10 11.7mg(gfiKl 
^W^LTlO^U^inx., 4'C*C-M«aiS$«feo £«£SephadexG-25#7 
A (Amersham-Pharmacia Biotech^h) fCftU 20mmol/Lg^^liffi^ (pH4.5) \ZBM 
ffl&WkLtzo dtl§SP-SepharoseF.F.*7A2.0ml (Amersham-PharmaciaBiotech^fc) 
fcaU8U 20mmol/L»R^hU^AM*(pH4^10ml-Ct5Kl^x O.2~0.5mol/L© 
fift^hU^A^trraWHft-CigfflUfc. ift®#£|fc£gL »»U.1.78nigAnl 
©BW*^tfJS«03inl*»fc (W40.5%) , 
<il»l> 

2-><;i/*7 , hx^y-;i/^#ftTs ^Ji£^j9i:^©^T-siDS-PAGESfT^> 1 

<^iiHPLC^tf> 

TSKgelG4000SWxL*7 A2#£fflV\ HJ|^j9i:TOlC Lt^lfc. 
«&B#|g : 44.2# \lft=&&&m 

Aim (2fr?m&m 

mM4 fij*iItK^-7iD>-(S (*«WiWFN-iff) ©M 

K*U«lK:aK t tcT ^ J Mmm*GtZ>TbiFN-/3&&±t> [Biotechnology Letter 
*8«, 605H (1986#) ] N js&VZMb GBftfl3«rR|l2 : 
X^ N 135JI (1986^) ©MttotlSUfeo 

rUFN-/?*3- h"r^DNAS^t?7*7^^ KpMG-lS^#f 3*J3§SK-12&£ 
LGTrpAp^tt (A** h h U >10g/K g£«:c*;7,5g/l s ffiKh^ h U <?A5g/K 
3-:*lg/U L~ h U 7* h 7 7 >50mg/l N 7> t^> D >50#g/l) tf^-KWbfe. 
rhIFN-/? ©£gC i*2 U-^-^ -^^IfT-MCGApigife (M9igjfcf3 * If =• ^ ft 

*^bTftBra20-CT«#bfeo ft*>\ i§#$&750rpml:jg£:o U ^1L7?X7 
>3>.Ufc 0 [DNAs 2^ 265M (1983^) ] 
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ZmULtzo £ h 13, ^#ilBS61 -69799 (m^^nfe^SH^^TrhlFN- 

mm 

rhG-CSF^##£> #^¥7-96558 C IB^©£&£ £ D b fee 

±tB©rhG-CSFf|zg#:§n- h'-f SDNA^ts:/^;* =• h*pC£BD28£G^-r 
B§®W3110strA$fc (Escherichia coliECfBD28 PERM BP-1479) &LGig*ft h b 

U7>>10g N iH^^Sg, ^b^M)«>A5g, ^>H-^lg^7klUl^U 
NaOH-?rpHS7.0i:-r§] T-37°C, 18B#^#U £©i£#$5ml£25,ag/ml© PJ 
7"h77> il50/Zg/ml© Ty\Hi/^)y %<gts MCGigtfe (NazHPO* 0.6%, KH 2 P0 4 
03%,i&fcj- )- U «7Ab.5% N ft If ^ 7 ^C5% N MgS0 4 lmmol/L, 5. >B14^g/ml s 
pH7.2) 100ml £$&U 30°CT-4~8B#^^#^ S h U 7" h 7 7 >©M^tHf-£*&3 
3/3-4 yV—JVT&V (3 /? -indoleacrylic acid, WTlAAh B&-T ) £10 g/mlAP 
;t N $ ibiZ2~12mmmm*mttrz 0 ^#$£8,000rpm-e, 10^^^UT*SL, 
30mmol/L^bft h >J ^Azk^^u 30mmol/L h 'J 7, • 1§fflBffi$. (pH7.5) 
feo &#Mft£±l3l§»30mM;:M U 0 o CT-10£f^jg^»#! (BRANSON 
SONIC POWER ODMPANY&ts SONIFIER CELL DISRUPTOR 200, OUTPUT 
CONTROL 2) Ufco mm^mfa&®%9^rpmT:30frm&foftM\JTMimm* 

ffiftMfr £ V— * h y t> (Dfim [;H^-f77D y— (BIOTECHNOLOGY) N 
800H (1984#) ] \zmt, rhG-CSFgfzl|#:£|li]tU • MM • TOfb • H£L 

##0>J6 IMItHliDO^-iJW (*WrhG-CSF) ©HI! 
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<NRm 

>b&®t><D-%& imtimmmmm mm) , 335H d98i^) ] 

-f&fot>s iSS«tfeh^y^7T-7 , l/-h(35%'i7S>'^Mjfil?i (FBS) 
(NR) MSMUfco 37°CCTlB#KCXD 2 ^>dpi^-^-(;ScgU NR«£ 

H^ny h Ufco ^*ft»J:t)'iiaLfe*^»iiFN©«tt*ioo%i:Ufei:*©<b 
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mnft®. (%) 


*»rhIFN-j8 




100 


5TRC(3UA)-rMFN-j3 


9 


58 


5SKA(3UA)-rliIFN-j3 


10 


93 


5PET(3UA)-rhIFN-j3 


12 


50 


mem itmmmm^mi: h "SeriFN- 0 ©st*^ 






ti*rstt (%) 


17 Ser rhIFN- 0 




100 


5PET(3UA)-"Ser rMFN- j3 


13 


115 



m 5 X 6 £(Z>£$ J; D N ifcSgig £^ 3 f b WflfiEFN-/? & V> "f fife Jft ■> 



S5tt*ioo%i:UT^Ufe) o 



7% ^gjg^gm^Mt: MFN-«©trC!>^^?gtt 







^^(m g/ml) 


tfmmtt (%) 


*MirhIFN-a 




1 


100 


5PET(3UA)-rhIFN-a 


14 


1 


100 
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SJfo#iJfflJ!SNFS60 [Proc. Natl. Acad. Sci. USA, 82^, 6687H (1985^) ] \Zttt%> 

mumm.' &mt><D%m mmt^m, im, nem (1991^) ] c«ot 
* F®?stt£ioo% h utsi 8 mis 9mz7rsto 



181 itmmm rhG^CSF mmfc<D NFS60 HHJi&ii5it{£iiete 







(nglxniL) 


(%) 






100 


100 ! 


5SKA(3UA)-rliG-CSF BNftfc 


15 


100 


100 


5QNA(4UA)-rhG-CSF M^ft 


16 


100 


100 


5PET(3UU)-rhG-CSF g§#{£ 


18 


100 


100 


5PET(3UA)-rliG-CSF 


19 


100 


100 


5SUG(3UA)-rliG-CSF If 


20 


100 


100 



I9t ^^'fflfrhG-CSF©NFS60ae/|&ig5iSfl|iifiH4 







mm 

(ng/ml) 


fHSHStt (%) 






100 


100 


5SKA(3UA)-rhG-CSF 


17 


100 


100 



SI 8 3fcfeJ:ir» 9 S©<g*«fc & > *fBWK:^S<b^<W»iihG-CSF»«#j3 

MMM4 ihmmz-^-**?^ }tTjzi±*—v<Dwmm& 

MMMllX-mm. bfcfb^i^SOD©g^ffittSMocoid, J.M.tFridovicW, L®*V 
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tUPljfy >r$Z V U— (J.Biol.Chem.) % 244^ 6049H (1969^) ]\T»j8JfeL 
fc. SODffiffilJL-y h (U) fci± N pH7.8^ 30"CT^ 2/ h * D AC©J^|g& 



SOD 50U/ral=0.000256mg (3900U/mg®®£-) 







fS^tt (%) 


^tfihSOD 




100 


5PET(3UM)-hSOD 


21 


50 



hSOD £>@£fii&*££ 100% £ Ufc^SttT* 



Ufa 

mMm22?mUbtclb<¥WMtiLGD33c*7mik (5PET(3UA>KM871) ®?g-£rStt 
( Cancer Immunol. Immunother.) , 36# N 373 H (1993^) ] \Z&-3UZMfe bfc„ 



77^ 




1 



J*^l£(U/mg) = 



0.000256 



65 



WO 02/060978 



PCT/JP02/00709 



&Wffifafaj8&Wb&BBViGD3**7$ifc (5PET(3UA)-KM871) ©33/Zg/ml 



111! {b^f|j^OGD3^^tt 







tS^^^tt (%) 






100 


5PET(3UA)-KM871 


22 


86.3 



111 1IJ;!), *%mizmZi\jmmtn,GD3**7&i#. (5PET(3UA>KM87l) -e 

«$|9"£f# £> ftfc5TRq3UA)-rhIFN-/^ ###|1T'# £> tlfcPEG 2 Lys-rhIFN-/? , 

£HMU 8~10®^©BALB/CHttV^^ (H*^^-;i/X'jA*-) fc200/Zl^O 
#Mrt&£tbfco !SlWt:v^^^bii§MU ELISA^tJ;blfll*©IFN- 
/?©3t&£JU4jUfco 

fcrbIFN-/?ti:bitbTJ; OA+fiafctttft^ l^V>jfiitf««I^S^tfco 

t»j7 ^b^^H5AG-CSF|S©jfil^^MMS^m 
^SWf9l5"C# 6 tlfc5SKA(3UA>rhG-CSF^## N «0Jl77?# & *l£5SKA(3UA) 
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-rhG-CSF N ##$|2T-f# 6 tlfcPEG^ys-rhG-CSF^fls #^^"|3^tf £ tlfc 
PEG 2 Lys-rhG-CSF^ ##^j5©^0^rhG-CSFg|##:, #*0d6©*|j^ihG-CSF£lt 

~^m^m £ nferhG-CSF^Ji^O 2 V^3-ls>?>)n -;i/^T- 
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tts*ttft#-r **c*OTteftat<«e^bfc««ffl# u 7;v*b > $nj a 

2 . 5£ (I) 
(R^Mtf-X 1 ) m L(X 2 -X 3 -R 2 ) q (I) 

M&OCHzCFk OCHzCH 2 CH2> OCH(CH 3 )CH 2 > (OCH 2 CH2)r-(OCH2CH2CH2)s (&%s 

(OCH 2 CH2) n -[OCH(CH 3 )CH2] S a nufe«fcrfsatt*n^nifffir*«kVs2:|g||"? 
&-2>) 

R'tt**®^ ii7;i/^vt fcl»7;i/*; >f;v&iu 

rwj^?*?- Mils KimTs, ;&&tzizc%mi3)\/#*s/)m 

X 1 ^^ (X S, (OCH 2 >, (5$*, tattl~8©*HR&&1-) s (CH 2 )tbO 

(S*s tbtttWBtafclWC**) N nr 3 (S^k R 3 «7jc^JM^^fciiMT;i/^;i/ 

> R 4 -NH-q=0>R 5 [5£*s R 4 i±^ N 7;i>*U>£fc»0 (CH 2 ) te (5$*, 
tefcfcliiHatail^rcfcS) §iU R S &l£££s T,»l/*U>i;fc};iOR 5a (^Cf, R 5a & 

1 » 

fg££fct±7;w*u>&a-r) £iM s R 6 -q=o>NH-R 7 [S^n R 6 ra^ T)V 

^l/^fcttR^O (S^s R 6a &f§ufBR 5a ^fi^&3) S^U R 7 &*££\ T>>1/* 

u>tfe«(CH2>dO (5^ td&BufBta^ft-e&s) N R 8 -q=o)-o 
R 8 ^HufBR 5a J:|pia-e$.§) £fefio-q=0)-R 9 (S^ s R 9 &iuf3R 5a hl?0ii-£&3) 
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30 ^OR^Mn-X 1 ^^ tl^ftll-T- o T V>T & <fc < > X 2 -X 3 -R 2 # 2 g; £;& 3 

4> J; w} 7? £ti33H£M# U 1/ > 9 y □ -;HBU 

3 . q tf l-e ft a if xommm 2 «feiffi©#ii£M* <J7^u>^U3 -;i/£u 

5. n^lO~100,OOOT*ft tK rfectU t sMWCra*3d;t>*sa^|^— tfc(i^^o•r^ 

i~ioo,ooo-eft sn^ofsasi 2 JH~S| 4 fftfrCfB® U 771/* 

v W * k * K*4r^*;b*=^ WMb U<tt*ttft®7 , y-A'* 

*>>#;i/#-;k h y T^y;v^-^$/*;v^-;K :7#;i/-f > K3-*$/fc;i/ 
#-;k -f $^y;i/*;i/*=;K ■jft%u<tt^«tft©ffift7';i/3^*/*;i/5j?r. 
;M-=^X gt&fc b < ttili©7'j -;i/^-^S/*;wjJtr:;i/2r4rS/> h 1/5/;k 

)K b<»gm©Ty-;vy^;i/7^f K*fct±T^ HT?ft*ai*©.l68BSI 
2 ]g~!g 5 ^© ^ t*ftM:tBl©#i!£M# y r;i/* i/ > ^ y n — ;hr 0 

7 . #^M#500~l,000,000-£ft3lf 3<©ISHfg 1 6 )S©V^tlM:fB 

«©#i&m# y i/ > ^ y n -;i/2s„ 

$©$SBIg 1 JM~fi 7 ®©v^-rti* tffi«©^KMjJi y v > 9 y □ -;Hi 0 
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9. £«ffitt#y^:7*K*fctt*©B#ftt*» 'j>&<t%m<Dm#(Di&® 
u < y— uTfifp^n^b^fitfp^ y k. 

i i. ^®t5TO9^feMi oTO^b^^y^T-^h-^^-r 
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SEQUENCE LISTING 



<110> KYOWA HAKKO KOGYO CO., LTD 

<120> Novel branched polyalkylene glycol derivatives 
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<160> 2 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 166 
<212> PRT 
<213> Hominidae 

<400> 1 
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Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
1 5 10 15 



Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 



Asn He Phe, Ala Leu Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 . 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
85 90 95 



His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Thr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 



<210> 2 
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<211> 174 
<212> PRT 
<213> Hominidae 

<400> 2 

Met Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu 
-11 5 10 15 

Lys Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu 
20 25 30 

Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu 
35 40 45 

Val Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser 
50 55 60 

Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His 
65 70 75 

Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He 
80 85 . 90 95 

Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala 
100 105 110 

Asp Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala 
115 120 125 

Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala 
130 135 140 

Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 
145 150 155 
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Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
160 165 170 
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